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INTRODUCTION

Under the terms of an interagency agreement with the Federal Aviation Administra-
tion this publication has been prepared by the National Aeronautics and Space Administra-
tion for the joint use of both agencies and the scientific and technical community concerned
with the field of aeronautical engineering. The first issue of this bibliography was published
in September 1970 and the first supplement in January 1971. Since that time, monthly sup-
plements have been issued.

This supplement to Aeronautical Engineering— A Special Bibliography (NASA SP-7037)
lists 185 reports, journal articles, and other documents originally announced in July
1974 in Scientific and Technical Aerospace Reports (STAR) or in fumternational Aerospace
Abstracts(fAA).

The coverage includes documents on the engineering and theoretical aspects of design,
construction, evaluation, testing, operation, and performance of aircraft (including aircraft
engines) and associated components, equipment, and systems. It also includes research
and development in aerodynamics, aeronautics, and ground support equipment for aero-
nautical vehicles.

Each entry in the bibliography consists of a standard bibliographic citaiion accompanied
in most cases by an abstract.- The listing of the entries is arranged in two major sections,
IAA Emtries and STAR Entries,in that order, The citations, and abstracts when available,
are reproduced exactly as they appeared originally in /44 or STAR, including the original
accession numbers from the respective announcement journals. This procedure, which saves
time and money, accounts for the slight variation in citation appearances.

Three indexes— subject, personal author, and contract number— are included.

An annual cumulative index will be published.



AVAILABILITY OF CiTED PUBLICATIONS
IAA ENTRIES (A74-10000 Series)

All publications abstracted in this Section are avaiable from the Technical Information
Service, American Institute of Aeronautics and Astronautics. Inc.. (AIAA). as follows.
Paper copies are avalable at $5.00 per document up to a mammum of 20 pages. The
charge for each additional page is 25 cents. Microfiche "' are available at the rate of
$1.00 per microtiche for documents identified by the # symbol following the accession
number. A number of publications, because of their special characteristics. are avadable
only for reference in the AIAA Techrical Information Service Library. Minimum anrmail
postage to foreign countries is $1.00. Please refer to the accession number, eg9.A74-11072,
when requesting publications.

STAR ENTRIES (N74-10000 Series)

A source from which a publication abstracted in this Section is available to the public 15
ordinarily given on the last line of the citation, e.g.. Avail. NTIS The following are the
most commonly indicated sources {full addresses of these organizations are listed at the
end of this introduction):

Avail: NTIS. Sold by the National Technical Information Service at the price shown in
the citation. If no price is shown in a current STAR citation, it may be ascertained
by referring to Government Reports Announcements or to NTIS. Beginning with
documents announced in Issue 21, 1973, “stocked” reports. such as printed NASA
reports are priced on a step schedule ranging irregularly from $3.00 for a 1-t0-25
page report to $11.00 for 576 to 600 pages. pius $2.00 for each additional
100-page increment. Demand print reports {those for which a facsimile reproduction
will be made to fill orders) are priced at $4.00 for the first 20 pages plus 25 cents
for each five pages or portions thereaf. These prices are not applied retroactively;
i.e.. reports previously announced at a certain price continue 1o be sold at that
price. If “Avail: NTIS" without a price appeared in the citation of a NASA report
(asterisked) it is sold at $3.00 whether printed copy or facsimile is supplied.
Because of price changes and possible surcharges. it is recommended that for any
document announced in STAR before July 1970, NTIS be queried as to the price.
Document prices are subject to change without notice. See “Avail: SOD” below for
documents available from both the Superintendent of Documents and NTIS.
Microfiche. Microfiche is available from NTIS at a standard price of $1.45
{regardless of age} for those documents identified by the # sign following the
accession number {e.g., N74-100364) and having an NTIS availability shown in the
citation. Standing orders for microfiche of (1) the full collection of NTIS-available
documents announced in STAR with the # symbol, {2} NASA reports oniy lident-
ified by an asterisk (*)), {3) NASA-accessioned non-NASA reports only {for those
who wish to maintain an integrated microfiche file of aerospace documents by the
"N“ accession number). or {4) any of these classes within one or more STAR
categories, also may be placed with NTIS at greatly reduced prices per title (eg.,
45 cents) over individual requests. Inquiries concerning NTIS Selective Categories

{1} A microfiche is a transparent sheet of film, 105 x 148 mm in size, containing as many
as 60 to 9B pages of information reduced to micro images {not 10 excead 24:1 reduction}.



Avail:

Avail:

Avail:

Awvail:

Avail;

Avail:

Avail:

Avail:

Avail;

Avail:

Other

in Microfiche should be addressed to the Subscription Unit. National Technical
Information Service.

Deposit Acceunts and Customers Outside U.S. NTIS encourages its customers
to open deposit accounts to facilitate the purchase of its documents now that
prices vary so graatly.

NTIS customers outside the United States are reminded that they should add the
following handling and postage charges to the standard or announced prices:
hard {paper} copy. $2.50 each document; microfiche, $1.60 each document. For
subscribers outside the United States who receive microfiche through the Selective
Categories in Microfiche program, NTIS will add 15 cents for each title shipped.
SOD (or GPO). Sold by the Superintendent of Documents. U.S. Government
Printing Office. in hard copy. The price is given following the availability line.
(An order received by NTIS for one of these documents will be filled at the SGD
price if hard copy is requested. NTIS will also fill microfiche requests, at the
standard $1.45 price, for those documents identified by a # symbol }

NASA Public Document Rooms. Documents so indicated may be examined at
or purchased from the National Aeronautics and Space Administration, Public
Documents Room {Room 126}, 600 Independence Ave.. 5.W.. Washington, D.C.
20546, or public document rooms located at each of the NASA research centers,
the Mississippi Test Facility, and the NASA Pasadena Office at the Jet Propulsion
Laboratory.

NASA Scientific and Technical Information Office. Documents with this .
availability are usually news releases or informational brochures available without
charge in paper copy.

AEC Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of U.S. Atomic Energy Commission reports, usually in microfiche form,
are listad in Nuclear Science Abstracts. Services available from the USAEC and its
depositories are described in a booklet, Science Information Avadable from the
Atomic Energy Commission (TID-45650), which may be obtained without charge
from the USAEC Technical Information Center.

Univ. Microfiims. Documents. so indicated are dissertations selected from
Dissertation Abstracts, and sre sold by University Microfilms as xerographic
copy (HC) at $10.00 each and microfilm at $4.00 each. regardless of the tength
of the manuscript. Handling and shipping charges are additional. All requests
should cite the author and the Order Number as they appear in the citation.

HMSO Publications of Her Majesty’'s Stationery Office are sold in the U S by
Pendragon House. Inc.. (PHI), Redwood City, California. The U.S. price lincluding a
service chargel is given, or a conversion table may be obtained from PHI.

BLL (formerly NLL}: British Library Lending Division, Boston Spa, Wetherby. York-

shire, England. Photocopies available from this organization at the price shown
{1 none is given, inquiry should be addressed to BLL).

ZLD). Sold by the Zentralstelte far Luftfahridokumentation und -Information,
Mumich. Federal Republic of Germany, at the price shown in deutschmarks (DM).
Issuing Activity, or Corporate Author, or no indication of availability: Inquiries as
to the availability of these documents should be addressed to the organization
shown in the citation as the corporate author of the document.

U.S. Patent Office. Sold by Commissioner of Patents, U.S. Patent Office, at the
standard price of $.50 each, postage free.

availabihties: If the publication is available from a source other than the above,
the publisher and his address will be displayed entirely on the availability line or in
combination with the corporate author line.



GENERAL AVAILABILITY

AW pubhicaticns abstracted in this bibliography are available to the public through the sources
as indicated in the STAR Entries and JAA Entries sections. It is suggested that the bibliog-
raphy user contact his own library or other local libraries prior to ordering any publication
inasmuch as many of the documents have been widely distributed by the issuing agencies,
especially NASA_ A listing of public coliections of NASA documents is included on the inside
back cover.

SUBSCRIPTION AVAILABILITY
This publication is available on subscription from the National Technica!l information Service
(NTIS). The annual subscription rate fer the monthiy supplements, excluding the annual

cumulative index, is $18.00. All guestions relating to subscriptions should be referred to the
NTIS.
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ADDRESSES OF ORGANIZATIONS

American Institute of Aeronautics
and Astronautics

Technical Information Service

750 Third Ave.

New York, N.Y. 10017

British Library Lending Division,
Boston Spa, Wetherby, Yorkshire,
England

Commissioner of Patents
U.S. Patent Dffice
Washington, D.C. 20231

Engineering Sciences Data Unit Ltd.
251-259 Regent Street
London W1R 7AD, England

ESRO/ELDO Space Documaentation Service
European Space Research Organization
114, av. Charles de Gaulle '
92-Neuilly-sur-Saine, France

Her Majesty's Stationery Office
PO Box 569 SE. 1
London, England

NASA Scientific and Technical Information
Facihty

P.0. Box 33

College Park, Maryland 20740

National Aeronautics and Space
Administration

Scientific and Technical Information
Office (K5I}

Washington. D.C. 20546

Vil

National Technical Information Service
Springfield. Virginia 22151

Pendragon House. Inc.
899 Broadway Avenue
Redwood City. California 94063

Supernintendent of Documents
U.S Government Printing Office
Washington, 0.C. 20402

University Microfilms, Inc.

A Xerox Company

300 North Zeeb Road

Ann Arbar, Michigan 48106

University Microfilms, Inc.

Tylers Green

London, England

U.S. Atomic Energy Commission
Technical Information Center
P.O. Box 62

Oak Ridge. Tennessee 37830

Zentralstelle fir Luftfahrtdoku-
mentation urd-Information

8 Munchen 86

Postfach 880

Federal Republic of Germany
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TYPICAL CITATION AND ABSTRACT FROM STAR
NASA SPONSORED AVAILABLE ON
DOCUMENT } { MICROFICHE

ACCESSION NUMBER—»- 74.10038*F Linguistic Systems, Inc., Cambridge, Mass. +——————— CORPORATE
STUDY OF HEAVING MOTION IN AIR CUSHION VEHI- SOURCE

CLES
nﬂ_g—_r’ G. VandeSteen Washington NASA Nov 1973 121 p refs

Transl. into ENGLISH from “Etude du Mouvement de Pilonnement PUBLICATION
des Vehicules a Coussin d'Air”  Brussels, NT 33, 1873 97 p DATE
—== (Contract NASw-2482) .
AUTHOR {NASA-TT-F-15106] Awvail; NTIS“HC $8.25 CSCL 01€ 4 AVAILABILITY
The behavior of three types of ground effect machines URCE
axperiencing oscnll::_al:’on;‘in venil;al tr:a_nslatiofn t\:ith no pi;ch.f;oll.
or yaw was studiad. Tha configurations of the ground effect
gg':;“::: machines are described. It is showr! that the_ two important CO:UAI’IEI
movements in the problem are heaving and pitching. as yaw
has virtually no effect of the performance of the vehicte. Prefiminary
REPORT tests showed that for all three types of vehicles. the transient
NUMBER state is in general an oscillating one, similar to a damped
sinusoid. Author
TYPICAL CITATION AND ABSTRACT FROM /AA
NASA SPONSORED AVAILABLE ON
DOCUMENT l l MICROFICHE
ACCESSIDN ——————=-A74-10798 * # Effect of anisotropic turbulence on aero- -— TITLE
NUMBER dynamic noise. M. Goldstein and B. flasenbaum {NASA, Lewis ea—m
__I Research Center, Cleveland, Ohio). Acoustical Society of America,
AUTHORS Journal, vol. 54, Sept. 1973, p. 630-645, 23 refs. — AUTHORS"
A model based on Lighthilt's theary for predicting aerodynamic AFFILIATION
noise from a twrbulent shear flow is developed. This model is a
generalization of the ane developed by Ribner, |t does not require TITLE OF
that the turbulent correlations factor into space and time-dependent PERIODICAL
parts. It replaces his assumption af isotropic turbulence by the more
realistic one of axisymmetric turbulence. In the course of the PUBLICATION

analysis, a hierarchy of equations is developed wherein each DATE
succeeding equation involves more assumptions than the preceding
equation but requires less experimental information for its use. The
implications of the model for jet noise are discussed. It is shown that
for the particular turbulence data considered anisotropy causes the
high-frequency self-noise to be beamed downstream, {Author)

viit
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AERONAUTICAL ENGINEERING

A Special Bibliography {Suppl. 47) AUGUST 1974

IAA ENTRIES

A74-28572 State versus federal regulation of commercisl
assronautics, R, F, Maris. Journal of Air Law and Commirce, vol, 39,
Autumn 1973, p. 5216567, 216 refs,

Current federal legislation In tha fiald of air law is dominated by
the Federal Aviation Act of 1958. The primary stimulus for its
anactment was the undesirable state into which the quality of safaty
regulation of aeronautics hed fallen. Since Corgress has the constitu-
tional right to regulate all interstate commerce, and since the
aeronautics industry is essentially interstate, it is natural that an area
of contention would be whether air safaty, and naw rocently,
snvircnmental protection, are so intertwined with the commercial
aspect of air transportation as to0 praclude any state regulation in
thess areas. In addition, federal domination of the ares of airspace
control is not matched by control in the economic reaim. Rather, it
seems that the intent of Congress has been to allow & certain degree
of concurrent state authority, which has generated a tremendous
amount of uncartainty and litigation since no consistent pattern of
fecloral-state regulation has been articulated. The pressnt work
maintains that the distinction between ratas and certification, on the
ane hand, and routes and services on the other, is illogical and should
ba ended. P.T.H.

A74.28573 The expanding liability of alr traffic con-
trollers. S. B. Early, W. S. Garner, Jr., M, C. Ruegsegger, and §. 5.
Schiff. Journal of Air Law and Commerce, vol. 39, Autumn 1873, p.
599-624, 121 refs.

In the question of responsibility for aircraft accidents, the trend
has been toward expanded alr traffic contro! [ATC} tiability. Various
cases are reviewed, showing that liability of ATC now exists on what
may be called a continuum of dependence, At ane end of the scale is
the situation where the pilot is almost totally dependent on ATC for
guidance, and on the other is the situation in which he s nearly
totally independent of any ATC presence. An exampla of the first
situation would be landing under |FR, and an example of the sacand
would be a pllot flying under VFR en route to his destination.
Having evolved to the current position of using dependency as the
true test of liability, the courts have necessarily had to hotd invalid
the traditiona! defenses arising from the exceptions to the Federal
Tort Claims Act. As a resuit, government attempts to absolve ATC of
liability presently centered around the common law defenses of ‘no
duty’ and ‘primary responsibility’. P.T.H.

A74.28606 # U.S. Navy Fleet Satellite Communications. N.
L. wardle {U.S. Navy, Maval Research Laboratory, Washington,
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A74-28644 §

D.C.}. American Institute of Aeronautics and Astronaudtcs, Com-
munications Satellite Systems Conference, 5th, Los Angeles, Calif.,
Apr, 22-24, 1974, Paper 74-458. b p. Members, $1.50; nonmembers,
$2.00.

To reduce the impact of the vagaries of HF radio and make
Fleet Communications equal to the demands of modern Naval
tactics, an extensive Satellite Communications System is being built.
Operation is largely in the military UHF band (2256-400 MHz) and
uses channelized translating repeaters. Key amang the reasons for use
of UHF are timeliness and terminal cost and size. The channelized
repeater was selected to simplify equipment and operation, A
constellation of four geasynchronous satellites will accommedate
Navy ships, submarines and aircraft and Air Force aircraft. Launch of
the satellites is presently scheduled to begin in early 1976, (Author)

The problem of supersonic flow past inter-
secting wings (K zadache obtekaniia sverkhzvukovym potokom
peresekaiushchikhsia kryl'ev). N. F. Vorob'ev. Akademiia Nauk
8SS5R. lzvestila, Mekhanika Zhidkosti i Gaza, Jan-Feb. 1974, p.
173-175, 8 refs. In Russian.

Consideration of the problem of supersonic flow past inter-
secting, slightly bent wings in the case where the planes to which the
boundary conditions on the wings are referred form an arbitrary
dihedral angle less than or equal to 180 deg. It is shown that the
integradifferential equations to. which the problem of flow past
nonplane wings reduces in the case of an arbitrary dihedral angle can
be solved by the method of successive approximations. Approximate
solutions in quadratures are obtained which differ only stightly from
the exact solution in the entire range of interaction of the wings and
coincide with the exaect solution on characteristic lines such as the
boundary of the region of interaction and the edge of the dihedral
angle. S A.BK.

AT4-2B676 [/ Foam and aeration characteristics of com-
mercial aireraft lubricants. F. E. Salb and F. K. Lea {General Motars
Corp., Detroit Diesel Allison Div., Indianapolis, Ind.). American
Society of Lubrication Engineers, Annual Meeting, 29th, Cleveland,
Ohio, Apr. 28-fday 2, 1974, Preprint 74AM-1A-1. 8 p. 5 refs.
Members, $1.50; nonmembers, $2.00.

Laboratory test data on foam and aeration characteristics of
various grades of aircraft lubricants as determined by an oil foam and
aeration tester are presented. The oil foam and aeration tester was
developed when a need existed in screening avistion synthetic
tubricants prior to full-scale engine tests. Lubricants discussed,
relative to foam and aeration characteristics, cover a period from
1960 to the present dav. {Author)

A74-28726 The national microwave landing system
IMLS/. J. W. Edwards {FAA, Microwave Landing System Div.).
Society of Automotive Engineers, Business Aircraft Meeting, Wichita,
Kar., Apr. 25, 1974, Paper 740345. 9 p. Members, $1.25;
nanmembers, $2.00.

The microwave landing system (MLS) is being developed as the
next generation approach and landing system to replace the presant
warldwide instrument landing system (ILS), In order to satisfy
diverse users such as civil and military aviation and conventional and
V/STOL aircraft, the MLS employs compatible modular configura-



A74-28727

tions. The five-year National MLS Development Program, half over,
has just completed a hardware feasibility demonstration phase, is
about to choose the best technique, either scanning bearmn or Doppler
scan, and in the next phase will select a single national system from
among competing contractors. Operational advantages provided by
the MLS include far greater flying precision and flexibility, including
curved or segmented approaches in three dimensions; and flare
guidance for all-weather automatic landing capability, resulting in
greater safety while increasing airport capacities. (Author)

A74-28727 * Simulation and flight evaluation of a heads-up
display for general aviation. R. L. Harris, Sr. (NASA, Langley
Research Center, Hampton, Va.). Society of Automotive Engineers,
Business Alrcraft Meeting, Wichita, Kan.. Apr. 2-5, 1974, Paper
740347, 36 p. 8 refs. Members, $1.25; nonmembers, $2.00.

A fanding-site indicatar {LASI) has been devised as a relatively
simple heads-up displtay to show the pilot the magnitude and
direction of the aircraft’s velocity vector superimposed on the pilot's
view of the landing area. A total of 1680 landings were performed in a
fixed-base simulation program by four pilots with and without the
LASI display. These tests showed the display to be of beneficial use
in making the approaches more consistent. Some inferences were also
made that the physical workload would also be less with its use. The
pilots generally agreed that the LASI, as represented in the
simulation was a useful landing aid. Additional pitot comments from
preliminary flight tests of a breadboard LASI display unit tend to
confirm the simulator results, {Author)

A74-28728 A unique approach to the development of a
light helicopter automatic flight control system. D. R. Korte {Bendix
Corp., Avionics Div., Fort Lauderdale, Fla.} and R. Bakotich
{Enstrom Corp., Menominee, Mich.). Society of Automotive En-
gineers, Business Aircraft Meeting, Wichita, Kan., Apr. 28, 1873,
Paper 740348. 13 p. 6 refs. Members, $1.25; nonmembers, $2.00.

AT74-28729 A simplified ¢riterion to certify light aircraft
for flight in icing conditions. D. H. Gollings (Piper Aircraft Corp.,
Lock Haven, Pa.) and D. W. Newton {Pennsylvania State University,
University Park, Pa.). Society of Automotive Engineers, Business
Aircraft Meeting, Wichita, Kan,, Apr. 2-5, 1974, Paper 740349 13 p.
7 refs. Members, $1.25; nonmembers, $2.00.

A74-28730 * A study of light airplane pilot landing perfor-

.mance. T. C. Q'Bryan, M. W, Goode, and R. L. Harris (NASA,
Langley Rasearch Center, Hampton, Va.). Society of Automotive
Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 2-5, 1974,
Paper 740350. 35 p. Members, $1.25; nonmembers, $2.00.

The results of a total af 289 landings performed with a low-wing
aircraft by a group of private pilots on long and short runways have
heen analyzed to determine the landing performance of these pilots.
Both the long- and short-runway landings show significant variation
from straight or uniformly curved trajectories, dencting considerable
‘jockeying’ on the part of the pilot during approach. The long-
runway approach speeds were variable and higher than recom-
mended. Considerable float followed by touchdown at speeds well
above stall were noted. The short-runway landings were quite similar,
except that approach speeds were slightly lower as a result of the use
of two-thirds to full flaps, and touchdown accurred closer tp the
threshold. {Author)

A74-28731 * Applications of fluidics to Yight aircraft instru-
mentation and control. H. D. Garner (NASA, Langley Research
Center, Hampton, Va.). Society of Automotive Enginesrs, Business
Aircraft Meeting, Wichita, Kan., Apr. 2-5, 1974, Paper 740351.7 p.
7 refs. Members, $1.25; nonmembers, $2.00.

Review of 2 program for the development of advanced fluidic
companents and the application of these components to general
aviation instrumentation and control. The major project in this
category has been the development of a simple, reliable, two-axis
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autapilot for light aircraft, using a fluidic inertial rate sensor for
stability and rol attitude control, and a simple magnetometer for
azimuth reference. This autopilot has been succesfully flight-tested,
Fluidic hardware developed Tor this autopilot i5 described, and
projected improvements and extensions are discussed, Application of
fluidic components to such flight instruments as turn coordinatbrs,
artificial horizons, and true airspeed indicators is explored. {Authar)

A74-28732 * NASA general aviation research overview. J.
W. Stickle (NASA, Langley Research Center, Hampton, Va.), R. L.
Winblade, and J. A, Westfalt (NASA, Washington, D.C.). Society of
Automotive Engingers, Business Aircraft Meeting, Vichita, Kan.,
Apr. 2.8, 1974, Paper 740352, 112 p. 73 refs. Members, $1.25;
nonmembers, $2.00,

Review of current NASA research programs directly focused on
general aviation. Significant accomplishments are cited in the areas of
airfoil research, stall/spin technotogy, crashworthiness, and prapul-
sion noise and efficiency. Highlights of recent NASA organizational
developments affecting general aviation research are outlined,

{Authos)

A74-28733 * _ Light aircraft crash safety program. R. G.
Thomson and R. J. Hayduk (NASA, Langley Research Center,
Hampton, Va.). Seciety of Autornotive Engineers, Business Alrcraft
Meeting, Wichita, Kan,, Apr. 2.5, 1974, Paper 740353. 8 p. 6 refs.
Members, $1.25; nonmembers, $2.00.

NASA is embarked upon research and development tasks aimed
at providing the general aviation industry with a reliable crashworthy
airframe design technology. The goals of the NASA program are:
reliable analytical techniques for predicting the nonlinear behavior af
structures; significant design improvements of airframes; and simu-
lated full-scale crash test data. The analytical tools will include both
simplified procedures for estimating energy absorption characteristics
and more complex computer programs for analysis of genaral
airframe structures under crash loading conditions. The analyticat
techniques being developed both in-house and under contract are
described, and a comparison of some analytical predictions with
experimental results is shown. {Author)

A74-28734 * Stall/spinn  research status report. J. §.
Bowman, Jr. and 5. M, Burk, Jr. {NASA, Langley Research Center,
Hampton, Va.). Society of Autorotive Engingers, Business Aircraft
Meeting, Wichita, Kan., Apr. 2.5, 1974, Paper 740354. 25 p.
Members, $1.25; nonmembers, $2.00.

Description of a program aimed at improving the design and
evaluation techniques relative to stall/spin characteristics of general-
aviation aircraft. The program encompasses analytical studies, full
scale and model wind-tunnel tests, a radio-control model, and
full-scale flight tests, Initial spin-tunnel results of several tail designs
on a representative light aircraft are discussed. {Authot}

AT4-28735 Crash-resistant fuel 1anks for helicopters and
general aviation aircraft. H. D, Smith {Goodyea The and Rubber
Co., Akron, Ohio). Society of Automorive Engineers, Business
Aireraft Meeting, Wichita, Kan., Apr. 2.5, 1374, Paper 740358. 17 p.
19 refs. Members, $1.25; nonmembers, $2.00.

A74-28736 A quiet propelter for commutar and genersl
aviation aircraft. W. B. Harlamert (Hartzell Propeller, Inc., Pigua,
Ohio). Sociaty of Automotive Enginsers, Business Aircraft Moeting.
Wichita, Kan., Apr. 2-5, 1974, Paper 740359. 12 p. Members, $1.26;
nonmembers, $2.00.

An aircraft propeller with five blades has been developed fqr
application on relatively high horsepower 1urbire angineﬁ. This
propeller is capable of absorbing high horsepower at low engine rpm
to effect a low propeller noise emission. Propeller performance
remains satisfactory, as its design is intended for a commuter-typé



aircraft. Structurally, the addition of a blade has not created serious
design problems. For its intended application, the five-blade best
satisfies the requirement for a ‘guiet” propeller. 11 is doubtful if the
addition of mare blades would be desirable. {Author)

AT4-28737 Evaluation of aircraft internal noise. N.
Ganesan (Gates Learjet Corp., Wichita, Kan.). Society of Automative
‘Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 2-5, 1974,
Faper 740360. 8 p. 8 refs. Members, $1.25; nonmembers, $2.00.
Methods are autlined for calculating aircraft cabin noise levels
due 10 the three main noite sources - the boundary-layer pressure
fluctuations, jet exhaust, and internal equipment. Formulas for quick
- estimation of overall noise levels due to these sources as well as
methods to obtain octave band levels are given. Manufacturing- or
service-related noise and methods for identifying their sources are
discussed, : {Author)

A74-28738 The background to propeller airplane noise
regulations. E. W. Sellman (FAA, Office of Environmental Quality,
Oktahoma City, Okla.). Society of Automative Engineerss, Business
Aircraft Meeting, Wichita, Kan., Apr. 2.5, 1974, Paper 740361. 8 p.
6 refs. Members, $1.25; nonmembers, $2.00.

Outline of the development of noise standards applicable 1o
light, propeller-driven aircraft. The new noise sbatement standards
required under the Moise Control Act of 1972 are discussed in regard
to their impact on future aircraft designs and their economic effect
on the general-aviation industry. Since no type of certification
requirements for noise abatement currently existed for propeller-
driven aircraft {other than for those in the transport categaryl, it was
necessary to set up a testing procedure to determine how the
standards could be modified for such aircraft. Discussed in detail are
the noise evaluation measures, testing pracedures, and maximum
noise level standards. (Author}

A74-28738 * A Fowler flap system for a high-performance
general aviation airfoil. W. H. Wentz, Jr. and H. C, Seetharam
(Wichita State University, Wichita, Kan.). Society of Automotive
Engineers, Business Aircraft Meeting, Wichita, Kan., Apr. 2.5, 18974,
Paper 740365. 13 p. Members, $1.25; nonmembers, $2.00. Grant
No. NGR-17-002-042.

A74-28740 Flight test results of a separate surface wing-
teveling system. J. Roskam {Roskam Awiation and Engineering Corp.,
Lawrence, Kan.). Society of Automotive Engineers, Business Aircraft
Meeting, Wichita, Kan., Apr. 2.5, 1974, Paper 740369. 10 p.
Members, $1.25; nonmembers, $2,00.
A wing leveler system using a separate-surface aileron driven by
a linear electromechanical actuator is being developed for a Cessna
172. The separate-surface aileron is installed in the left wing only,
Flight tests indicate that the system performs the bank-angle hald
tunction quite well for a wide range of bank angles. After hardover
tailures of the system, the pitot still has adequate controb over the
aircraft. Takeoffs and landings with the system failed hardover have
been performed. The system can be retrofitted to existing aircraft.
{Authar}

A74-28741 T-tail asrodynamics of the Super King Air. 8.
R. Tumlinson and H. L. Walter {Beech Aircraft Co., Wichita, Kan.).
Society of Automotive Engineers, Business Aircraft Meeting, Wichita,
Kan., Apr. 2.8, 1974, Paper 740370. 13 p. B refs. Members, $1.25;
nonmembers, $2.00.

The Super King Air Mode! 200 is Beech Aircraft’s latest entry
into the executive turboprop aircraft market. Principal design
features include a T-tail empennage and 850 SHP PTG6A-41 powar-
plants widely spaced on a high-aspect-ratio wing. The results of
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prefiminary studies of the T-tail are cited, as well as the results of
prefiminary wind tunnel tests. The rationale and design philosophy
for satisfactory stall characteristics are discussed, and the develop-
ment wind tunnel tests, the flight simulator tests, and the develop-
ment flight-test program are reviewed., {Author}

ATA-28742 A digital simulation technique for crashworthy
analysis of aircraft seats. 0. H. Laananen {Ultragystems, Inc.,
Phoenix, Ariz.}. Saciety of Automaotive Engineers, Business Alrcraft
Meeting, Wichita, Kan., Apr. 2-5, 1974, Paper 740371. 11 p. G refs.
Members, $1.25; nonmembers, $2.00. U.S. Department of Trans-
portation Contract No. FA72WA-3101,

A74.28743 * NASA, Langley Impact Dynamics Facility. V.
L. Vaughan, Jr. and E. Aifaro-Bou (NASA, Langley Research Center,
Hampton, Va.). Society of Automotive Enginears, Business Aircraft
Meeting, Wichita, Kan,, Apr. 2-5, 1974, Paper 740374, 7 p. Members,
$1.28:; nonmembers, $2.00.

Description of an impact dynamics facility that will be used to
crash test full-scale light aircraft. The aircraft are crashed into the
ground as free bodies, using a pendulum swing method to obtain
desired flightpath anoles and velocities. The aircraft are unrestrained
during impact to obtain realistic reactions. Accelerations and straing
of the aircraft structure are measured during impact. The crash
sequence and structural deformations are obtained by external and
intetnal camera coverage. {Author)

A74-28744 The design of crashworthy general aviation
aircraft. K. Bergey {Oklahama, University, Norman, Okla.}. Society
of Automotive Engineers, Business Alrcraft Meeting, Wichita, Kan.,
Apr. 2.5, 1974, Paper 740376. 8 p. 9 refs. Members, $1.25;
nanmembers, $2.00.

An analysis of general aviation accident statistics for the years
1964-1967 has bean made for the purpose of identifying specific
aircraft or aircraft features which have proved in service to be
effective in reducing crash fatalities. The results indicate that none of
the current general aviation aircraft will serve as a suitable model for
the design of future crashworthy aircraft. Furthermore, the value of
certain design features recommended in the crash safety literature is
not confirmed by the statistics. Recommendations are made for
further analysis of accident statistics as well as for programs of
research and demonstration in the field of crashworthy design.

{Authaor)

A74-28745 A contral concept combining the best of the
current hydromechanical and electronic technalogies. M. F. Keck, J.
J. Fredlake, and G. V., Schwent (AiResearch Manufacturing Com-
pany of Arizana, Phoenix, Ariz.), Society of Automotive Engineers,
Business Aircraft Meeting, Wichita, Kan., Apr. 2-5, 1974, Paper
740380. 13 p. Members, $1.25; nonmembers, $2.00.

A74-28746 Fuel system requirements for small gas turbine
engines. R. G. Moore (Bendix Corp., Energy Controls Div., South
Bend, Ind.). Society of Automotive Engineers, Business Ajrcraft
Meeting, Wichita, Kan., Apr. 2-5, 1974, Paper 740381. 9 p. Members,
$1.25; nonmembers, $2.00.

Fundamental engine configurations and general fuel control
functional requirements for 260-1000 hp engines are discussed. A
basic fuel control system and functional options developed to meet
specific requirements of several engine maodels are described. Design
details of several example options are presented to iltustrate the
degree of complexity required to obtain desired functions. {Author)

A74-28747 Fuel system requirements for light aircraft
turbocharged reciprocating engines. J. M. Kirwin and E, A. Hasse
[Bendix Corp., Energy Controls Div., South Bend, Ind.}. Society of
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Automotive Engineers, Business Aircraft Masting, Wichita, Kan,,
Apr. 25, IS74, Faper 730382, 12 p. Membars, $1,25; nonmembers,
$2.00.

A74-28748 Mathematical simulation of a vibrating light
aircraft piston engine and correlation with engine flight test data. R.
H. Syson (Teledyne, Inc., Teledyne Continental Motors Div., Warren,
Mich.) and R. P. Caron {Arthur D. Little, Inc., Cambridge, Mass.).
Society of Automotive Engineers, Business Afrcraft Meeting, Wichita,
Kan.,, Apr. 2.5, 1974, Paper 740383. 8 p. Members, $1.25;
nenmembers, $2.00,

AT74-28760 The stress-endurance fatigue severity index
concapt - A method of SN data development for aluminum aircraft
structures. R. Abbott (Cessna Aircraft Co., Arlington, Va.). Society
of Automotive Engincers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 25, 1974, Paper 740386. 13 p. 6 refs. Members, $1.25;
nonmembers, $2.00.

In order to construct the stress-endurance fatigue severity index

surface, stress-endurance (SN) curves must be selected which describe

the fatigue performance of typical aircraft structures, The definition
of the fatigue severity index is considered together with_the mean
stress relationship, the maximum stress assumption, an interpolation
method, and details concerning the applications of the new concept.

G.R.

AT4-28752 A new method of bulkhead analysis in aircraft
structures. M. P. Djuric (Cessna Aircraft Co., Arlington, Va.}. Society
of Autormotive Engineers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 2-5, 1974, Paper 740388. 12 p. 6 refs. Members, $1.50;
nonmembers, $2.00,

A new method of bulkhead analysis has been developed using
two-dimensional finite element analysis as a tool. The methad
determines the internal forces, deflections, and stress distribution
atong the bulkhead, and the shear flow distribution in the adjacent
skin, Several bulkheads next to each other can be analyzed
simultaneously if the study of interaction becomes necessary. The
results of this method compare favorably with the results of a
three-dimensional finite element stress analysis and test measure-
ments. The method can be used with any existing two-dimensional
finite element computer program containing just a beam element,
and it does not require farge computer storage. {Authar)

A74-28753 Structural finite element analysis aided by
computer graphics, J. A, Wallace (Beech Aircraft Corp., Wichita,
Kan.). Society of Automotive Engineers, Business Aircraft Meeting,
Wichita, Kan., Apr, 2-5, 1974, Paper 740389. 12 p. Members, $1.25;
nonmembers, $2.00.

Description of a graphically oriented system to aid the stress
analyst in his job of synthesizing finite-element data. The analyst is
required to decide on a solution procedure and divide the data into
two basic parts. The first part is obtained by preprocessing the
structural data into four basic sections. These sections are grid
coordinates, element grid definitions, element section properties, and
external loads. The second part is obtained by postprocessing the
program internal loads output into margins of safety for ultimate
strength, for' fatigue life, and for structural joints. The solution
procedure for axial member shear plate ideatization is discussed, and
some typical graphic displays for the input and output data are
presented. {Author)

A74-28754 Finite element airplane cost analysis. H. W.
Smith (Kansas, University, Lawrence, Kan.), Socr‘etv of Autemaotive
Engineers, Business Aircraft Meeting, Wichita, Kan,, Apr. 2.5, 1974,
Paper 740330, 9 p. Members, $1.25; nanmembers, $2.00,

A finite element structural analysis was extended to calculate
the doltar cost of the structure and then linked o an ‘optimizer’ 10
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minimize the cost. This paper describes the initial effort to develop a
computer program which will analyze a given structure under g
known loading envelope and then optimize the member sizes to give
a4 minimum total cost. The output from a structural anaiysis program
forms the input for a linear optimization program. Since the
optimizer was linear, and the problem in this case was nonfinear, the
program was written using an iteration loop around the three
FORTRAN subroutines, STRUCT, CONVRT, and SMPLEX. Iter-
ations stop when the change in two successive cost calculations is
within a limit set by the engineer or when the number of iterations
exceeds a preset limit. {Authar)

A74-28755 Aerodynamic design approach to the stall/spin
problem - The VariViggen. B. Rutan (Bede Aircraft, Inc., Newton,
Kan.). Society of Automative Enginesrs, Business Aircraft Meeting,
Wichita, Kan,, Apr. 2.5, 1974, Paper 740397 8 p. Members, $1.25;
nonmembers, $2.00.

ATA-28756 Amphibian aircraft design. D. B. Thurston
{Schweizer Aircraft Corp., Elmira, N.Y.). Society of Automotive
Engineers, Business Aircraft Meeting, Wichita, Kan., Apr, 2.5, 1974,
Paper 740395. 13 p, Members, $1.25; nonmembers, $2.00.

Brief review of service conditions satisfied by amphibian
operation, and discussion of basic design parameters and operational
problems peculiar to the amphibian, with emphasis placed upon the
flying-boat type of hull, Design considerations include wing layout,
enging placement and power requirements, hull shape plus beam
loading and water trim limits, spray effects, landing gear arrange-
ments, flight stability problems, docking and handling procedures,
and brief market specifications far two amphibians, Finally, the
possibility of converting existing landplanes inta the amphibian
configuration is discussed. {Author}

AT4-28757 Potential use of work hardening aluminum
alloy X5080 sheet in civil aircraft. D. L. Graham, P. R, Sperry, and J,
Winter {Cessna Aircraft Co., Arlington, Va.l. Society of Automotive
Engineers, Business Alrcraft Mesting, Wichita, Kan., Apr. 2-5, 1974,
Faper 740398. 11 p. 7 refs, Members, $1.25; nonmembers, $2.00.

A74-28758 Aircraft applications for electroless nickal
plate. D. W. Baudrand (Richardson Co., Des Plaines, I11.). Society of
Automotive Engineers, Business Aircraft Meeting, Wichita, Kan.,
Apr. 2.5, 1874, Paper 740399. 5 p. Members, $1.25; nonmembers,
$2.00.

Electroless nickel plating is a process af uniformly depositing a
nickel-phosphorus allay on a suitable basis metal. The source of
electrical energy comes from within the plating solution. Aircraft use
of electroless nickel plate has increased in recent years. Desivable
properties, such as lubricity, high hardness, and. good wear resistance,
are described. When to select electroless nickel, specific aircraft
applications, and undesirable properties of electroless nickel are also
discussed, {Author)

A74-28786 The civil supersonic aircraft (L’aeroplano
supersonico civilel. A. Eula. (Associazione ftaliana di Aeronaytica e
Astronautica, Conferenza, Rome, Italy, May 14, 1973} L*Aero-
tecnica - Missile @ Spazio, vol. 52, Dec. 1973, p. 425-441, 19 refs. In
Italian.

Review of the work thus far compieted in the tield of suparsonic
commercial aircraft design, and analysis of the economic and
palitical (rather than technicall factors which seem to threaten
further developments in this field. An attempt is made 1o determing
whether there is a real need for the supersonic transport. The criteria
governing the aerodynamic design of the Concorde are outlined, a
description is given of the Qlympus engines used in the Concarde,
and certain other special features of the aircraft are noted. The



available information concerning the Soviet Tupolev 144 and the -

abandoned project of the American Boeing 2707-300 supersenic
transport is also summarized. A number of factors which have given
rise to objections to the use of the supersonic transport are then
discussed, including the problem of noise, the sonic boom, and
pollution of the stratosphere, with particular attention being paid to
the adverse effacts of the SST on the ozone concentration in thae
stratosphere. An attempt is made to determine whether the S5T is or
can be an economic aircraft to operate, and to summarize the present
situation of the Concorde. Finally, the possibility of designing an
SST without the above-mentioned shortcomings is discussed. A.B.K.

A74-28791 Carrier designs for space shuttle orbiter being
refined. D. E. Fink. Aviation Week and Space Technology, vol. 100,
Apr. 29, 1974 p. 54, 55, 58, 61, 62.

Boeing Co. and Lockheed Aircraft Corp. are refining their
respective design studies of the 747 and the C-5A piggyback carrier
aircraft for the space shuttle orbiter under contract extensions
recently awarded by NASA. Final selection between the 747 and
C-5A concepts now is scheduled for mid- to late May. The C-5A and
the 747 are equally capable of performing the shuttle program
mission, which involves mainly airlifting the Rockwell international
orbiter for initial approach and landing tests and later on cross
country ferry flights. G.R.

A74-.28847 # Possibility of investigating the spatial distribu-
tion of atmospheric ozone with the aid of an ozonometer installed in
the cockpit of an aircraft {0 vormozhnosti issledovaniia prostran-
stvennogo raspredeleniia atmosfernogo ozona s pomashch’iu ozono-
matra, ustanovlennogo v kabine samoleta). V. V. Osechkin {Lenin-
gradskii Gidrometeorologicheskii Institut, Leningrad, USSR). Meteo-
rologiia i Gidrofogiia, Feh. 1974, p. 103-107. 17 refs. In Russian.

A74-28963 # Shell instability anatysis applied to a radome.
T. L. Janssen and T. G, Swaney {Boeing Co., Wichita, Kan.). A/AA
Journal, vot. 12, May 1974, p, 714-716.

Description of a finite element technique, and review of its
application to the instability analysis of a large-aircraft nose radome,
constructed of a uniform sandwich-type arrangement of orthotropic
fibergtass material, The finite element technique yielded excellent
results for this complicated shell prablem. The method is found to be
straightforward in use and general in application. M.V_E.

A74-289687 * # Derivatives of eigenvalues and eigenvectors for
» general matrix. C. S. Rudisill (Clemson University, Clemson, 5.C),
AlAA Journdl, vol. 12, May 1974, p. 721, 722. 7 refs. Grant No,
NGR-41-001-027.

Expressions are obtained for the derivatives of the eigenvalues
and eigenwectors which are expressions of only one left-hand and one
right-hand eigenvector. The approach described makes use of a
Choleski decompasition or some other decamposition method. The
method may be extended to find any order of derivative of the
eigenvalue and eigenvector. The expressions obtained for finding the
derivatives of eigenvalues and eigenvectors for nonseif-adjoint sys-
tems may be applied to self-adjoint systems. G.R.

ATA-29035 ¥ Investigation of new wing shapes for hyper-
sonic flight. A. L. Gonor, V. |. Lapygin, and N. A. Ostapenko
{Moskavskii Gosudarstvennyi Universitet, Moscow, USSR}, faterna-
tional Astronautical  Federation, International  Astronautical
Congress, 24th, Baku, Azerbaidzhan SSR, Oct. 7-13. 1873, Paper. 21
p. 12 refs. In English and Russian. .

Review of some of the problems associated with supersonic gas
flow past V-shaped wings. A set of theoretical and experimental
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studies was performed, and, throughout these studies, special
atiention was devoted to determining the structure of the flow past
the V-shaped wing and the aerodynamic characteristics of the wing.
The theoretical studies were performed with the aid of the numerical
and anabytical methods developed by Lapygin (1971} and Gonor et
al. {1971, 1972). Presented comparisons of theoretical and experi-
mental results show satisfactory agresment, The presented variation
curve of the lift-to-drag ratio vs transverse V-wing angle shows a
definite advantage of the V.shaped wing over delta and other
comparable wings. M.V.E.

A74-29106 Instaliation for tha invostigation of the buck-
ling charactaristics of thinwvalled structural components {Anlage zur
Erforschung des Beulverhaltens diinnwandiger Bauteila), B, Geier
{Deutsche Forschungs- und Versuchsanstait fir Luft- und Raumfahrt,
Institut fir Flugzeugbau, Braunschweig, West Germany). DFVLA-
Nachrichten, Apr. 1974, p. 540, 541. In German,

The installation described is designed for thé study of buckling
in the case of thin shells. The results of the studies are important for
the design of aircraft and spacecraft, The device for subjecting the
specimen 1o a load is discussed together with the measurement of the
forces, the determinaticn of the form of the specimen, and the
recording of the data. G.R.

A74.29251 The new rader control stations of the French
airspace (Les nouvelles staticns radar de contrble de Vaespace aérien
Frangais). J. M. Fraysse (Service Technique de la Navigation
Aérienne, Paris, France). Navigation (Paris), vol. 23, Apr. 1974, p,
168-177. In French,

A74.26252 ICAQ and the future landing system
{L'OACL et le systdme d'atterrissage futer). P. Fombonne
{Thomson-CSF, Paris, France). Mavigation (Paris), vol. 23, Apr.
1974, p. 179-194. 7 refs. In French,

The propositions put forward to ICAQ offer subjects which are
reviewed, with comments, as they were presented after ‘the Micro-
wave Landing System (MLS) Sympaosium of Dec. 1973. The origin,
motivations, classification, and technical aspect of the operational
specifications are discussed. The operational specifications of the
future international systern, perfected by the AWOP (all weather
operations panel) in 1271 have been approved without much
discussion in April 1972 by the seventh air navigation conference of
ICAO. The states have been invited to prepare their projects before
March 1973. AWOP has received responses from the U.S., Great
Britain, France, Germany, and Australia, F.A.L.

A74-29310 Subsonic blocking in double-flow nozzles
(Blocage subsonique dans les tuyéres & deux flux). E. Fage, R.
Marchai, and P. Servanty {ASTECH, Meuden-la-Forét; SNECMA,
Suresnes, Hauts-de-Seine, France}l, Académie des Suiences (Paris),
Comptes Rendus, Série B - Sciences Phiysigues, vol. 278, no, 12, Mar.
18, 1974, p. 482-491. In French.

A convergent-divergent nozzle is considered which consists of an
exlerior body in the interior of which is found a convergent ejector
supplied by a gas at a generating pressure p sub a such that the
relationship p sub a/p sub 0 is supercritical. The convergent-divergent
two-flow nozzles, one of which is supersanic, present the phenome-
non of blocking at the geometric collar, even if one of the flows is
subsonic. This theoreticat study has application in the gjection nozzle
of supersonic aircraflt engines, notably the Concoerde. F.R.L.

A74-28353 Application of dispersive networks in data-
wansmission receivers. D. H. Forgan (Roval Aircraft Establishment,
Farnborough, Hants., England) and J. P. Newsome (Nottingham
University, Nottingham, England). fnstitution of Electrical Engi-



A74-29371

neers, Proceedings, vol. 121, Apr, 1974, p. 237-244_ 5 refs. Research
sponsored by the Ministry of Defence.

The practical aspects of the design and the application of the
dispersive network are discussed. Problems of netwark synthesis are
considered, taking inta account approaches which utilize cascaded
bridged-T sections. The significance of network imperfections is
investigated, giving attention to component tolerances and the effect
of network imperfections on system behavior. Questions of hybrid
operation are also explored and the block diagram of a hybrid
pulse-compression circuit is examined. G.R,

AT4-20371 A rational basis for determining the EMC
capability of a system. R. B. Schulz (Southwest Research [nstitiste,
San Antanto, Tex.). J/EEE Transactions on Electromagnetic Com-
patibility, vol. EMC-16, May 1974, p. 108-114.

A logical procedure is presented for determining the electro-
magnetic compatibility {EMC) of a system, based upon an analytical
approach developed earlier. The procedure is illustrated using as a
system ap aircraft with a manageable number of electrical-electronic
subsystems. The result is a single number which can be used in a
weapon system effectiveness equation and is generaily useful not
only to EMC engineers, but also to other electranic engineers and
managers. By-products of the precedure are enhanced highlighting of
critical parameters for design purposes and a means for ecanomic
evaluation of EMC efforts. (Author)

A74-29437 # Hypersonic flow past a lifting wing {Q giper-
zvukovom obtekanii nesushchego profilia), O, 5. Tyzhov and E. D.
Terent'ev, Prikiadnaia Matematika i Mekhanika, vol. 3B, Jan.-Feb.
1974, p. 92-104, 20 refs. In Russian.

A similarity law is formulated for a lifting wing of infinite span
in hypersonic flow, using which the velocity field can be determined
by solving the problem of *directional explosion’, where both energy
and momentum are imparted to the gas. The influence of viscosity
and heat conduction in the flow outside the wake is neglected, while
the motion in the wake is defined by two terms of an asymptotic
expansion of the solution of the Navier-Stokes eguations. It is shawn
that the zero line of flow deviates indefinitely from its initial
position with increasing distance from the wing, and that the
direction of this deviatian caincides with that of the lifting force.

V.P.

A74-29452 J The case for hydrogen-fueled transport air-
craft. G. D. Brewer {Lackheed-California Co., Burbank, Calif.).
Astronautics and Aeronautics, val, 12, May 1974, p. 40-51. 16 refs,

Hydrogen is shown to offer significant advantages as an energy
medium in a society which ean no longer depend on the availability
of petroleumn and natural gas. For the near term requirements, liquid
hydrogen can be manufactured from coal and lignite. In the longer
term, power from nuclear power plans or solar collectors can
generate large quantities of hydrogen by electrolysis or by thermo-
chemical splitting of water, Introduction of hydrogen into the
economy via the air-transportation industry offers many advantages:
(1} significant jmprovements in performance for both subsonic and
supersonic airéraft; {2) competitiveness, when needed, with the cost
of fuel currently used; and (3} deployment by an aerospace industry
experienced in handling liguid hydrogen and capabie of quickly
developing the necessary technologies. From the aviation example,
hydrogen technalogy will more readily make the transition to wider
industrial and domestic uses. M.V_E.

AT4.29459 Some features of the behavior of liquid drops
during supersonic flight of a wedge-shaped body through a two-phasa
medium. B. E. Gel'fand, 5. A. Gubin, and 5. M, Kogarko. (Energetika
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i Transport, no. 3, 1973.) Fluid Mechanics - Soviet Research, vol, 3,
Jan.-Feb. 1974, p. 1-6, 6 refs, Translation.

The motion of liquid drops in the supersonic shock layer argund
a wedge-shaped body is considerad on the basis of propased
empirical relations describing the processes of drop breakup. An
equation is derived for the trajectory of the fragmenting drops that
suffices for computing the basic parameters of the wall-drop collision
- namely, the velocity and angle of incidence of the particles an the
surface of the body. The dimensions of the wedge surface subjected
to drop action are determined and the parameters bearing on the size
of this surface (the wedge opening angle, the altitude and flight
speed) are examined, Deductions are made as to the need for taking
drop breakup into account in calculations of the supersonic flight of
a body in a two-phase medium. (Author)

AT4-20467 4 Critical analyses and laboratory research work
at the stage of aircraft preliminary design {Analyses critiques ot
recherches en taboratoire au stade de I'avant-projet d'un avion}. C.
Liévens {Service Technique de I’ Aéronautique, Paris, France) and P.
Paisson-Quinton {OMERA, Chitillon-sous-Bagneux, Hauts-de-Seine,
France). (MATO, AGARD, Réunian sur I'ntégration et {'Optimisa-
tion des Projets d’Avions, Florence, Italy, Oct. 1-5, 1973.) ONERA,
TPno. 1291, 1973. 27 p. In French,

Development of a procedure for performing critical analyses of
preliminary designs of mititary aircraft, and review of the role of the
labaratory in the preliminary design stage. It is noted that in the case
of a military aireraft such a critical analysis is based on studies of the
sensitivity of the aircraft performance to predictable or probable
variations of the aerodynamic and power-plant parameters. The need
for an apalysis of reliabitity and maintenance aptitude, leading to an
estimate of repair and preventive maintenance costs, is stressed, as
well as the need for flexibility of the design objectives. A review is
made of analysis techniques based oa parametric studies, prior
experience, sophisticated calculations, test results, and intuition. A
detailed account is given of the role of labaratory research in
designing vertical-takeoff supersonic fighter, a short-takeoff trans-
port, ramjet propulsion, the Concorde S8T, and a variable-sweepback
aircraft. A.B.K.

A74-20484 Results of measurements of the slight atmo-
spheric pressure increase on the earth surface under 2n overflying
gireraft (Rezul'taty izmereniia slabogo uvelicheniia atmosferncgo
davleniia na poverkhnosti zemli pod proletaiushchim samolstom). N.
F. Gorshkov {Moskovskii Gosudarstvennyi Universitet, Moscow,
USSR). Akademiia Nauk SSSR, lzvestiia, Fizika Atmosfery i Qkeana,
vol. 10, Feb. 1974, p. 192-195. In Russian.

A74-28483 3 Interference between a delta wing and 2
cylindrical body with a blunted nose portion at supersonic velocities
{Interferentsiia treugol'noga kryla i tsilindricheskogo korpusa $
ozhival'noi noscvoi chast'iu pri sverkhzvukovykh skorostiakh). L, G.
Vasanev and V. S. Dem'ianenko {Akademiia Nauk SSSA, Institut
Teoreticheskoi i Prikladnoi Mekhaniki, Novosibirsk, USSR), Ake
demiis Nauk SSSR, Sibirskoe Otdelenie, lzvestiia, Seriie Tekhmi-
cheskikh Nauk, Feb, 1974, p. 73-78. In Russian.

A74.28406 4 Investigation of the effect of supports on the
bottom pressure and pitching moment of bodies of revolution at an
angle of attack {lssledavanie viiianiia derzhavok na donnoe davlenis i
prodol'nyi moment tel vrashcheniia pod vglom atakil. B. V. Belianin
and V. S, Oshchepkov {Akademiia Nauk 5SSR, Institut Teoreti-
chaeskoi i Prikladnoi Mekhaniki, Novosibirsk, USSR). Akademiss
Nauk SS5SR, Sihirskoe Otdelenie, lzvestifa, Seriia Tekhnicheskikh
Nauk, Feb. 1974, p. 87-89, In Russian,

AT74-29497 # Random movement of a wing of finite span in
an incompressible liquid (O proizvol'nom dvizhenii kryla ko-



nechnogo razmakha v neszhimasmoi zhidkostil. V. A. Algazin and D.
N. Gorelov (Akademiia Mauk $SSR, Institut Gidrodinamiki, No-
vosibirsk, USSR). Akademiia Mauk SSSR, Sibirskoe Otdelenie,
lzvestiia, Seriia Tekhnicheskikh Nauk, Feb. 1974, p. 90-98. 7 refs. In
Russian,

A method is presented for the study of the random movement
of a thin V-shaped trapezoidal wing in an ideal incompressible liquid.
The method is based on an approximation of the intensity of the
vartex layer by means of a function whose form takes into account
characteristics of the flow near the edges of the wing. The solution
algorithm permits the determination of the pressure distribution
along the wing and the detailed investigation of the supporting
vortex surface, P.T.H.

ATA- 29572 Future of the tight turbine helicopter. T. A.
Stuelpnagel {Hughes Helicopters, Culver City, Calif.}. Vertiflite, vol.
20, Mar.-Apr, 1974, p. 6-9,

It is predicted that in the 1980s the light-turbine helicopter
(LTH) will be capable to compete econamically with a half-ton
truck. The use of the LTH accounts currently for 65% of all
helicopter flight hours. This figure is expected to increase to 80% by
the middle of the next decade. Trends towards a lowering of
operating costs are discussed, giving attention to fuel consumption,
maintenance, insurance, and depreciation, G.R.

A74-29609 Solving an aluminum bracket failure. B. K.
Young, Jr. {Lockheed-Georgia Co., Marietta, Ga.). Metals Engineer-
ing Quarterfy, vol, 14, May 1974, p. 47-50.

An aircraft engine in which an in-flight fire had occurred was
dismantied and examined. A bracket assembly fabricated from 2024
aluminum, one of several failed camponents, was of prime interest
because of apparent heat damage, The scanning efectron microscope
{SEM] was used to compare laboratory-induced fractures made at
room and elevated temperatures with the bracket failure. The service
failure exhibited grain separation and lass of delineation of the grain
boundaries due to melting. The SEM revealed deep voids between
grains and tendrils that connected grains, which resulted from surface
tension during melting, Comparisons of the service failure and
laboratory-induced faifures in conjunction with macrascopic and
metalicgraphic observations showed that the bracket assembly failed
because an intense, localized flame had melted the material, {Author)

A74.29775 # Jet aircraft ground run-up noise suppressors.
Tech Air, vol. 30, May 1974, p, 7-11,

One major consideration in the design of ground run-up noise
suppressors is the reduction at source of the low frequency sound
energy emanating from the jet nozzle. Conventional absorptive
exhaust silencars would have o be relatively long to ensure adequate
low frequency attenuation, A new exhaust noise suppressor was,
therefore, developed. The new device is relafively small, light in
weight, and an extremely efficient low frequency attenuator.  G.R.

AT74-29783 An approach to the development of meaning
ful design rules for fatigue-loaded CFRP components. A. W. Cardrick
and M, A. Smith (Roval Aircraft Establishment, Structures Dept.,
Farnborough, Hants., England). (/nstitute of Physics, Symposium on
Fatigue in Compasites, Imperial College of Science and Technology.
London, England, Nov. 15, 1973.) Composites, vol. 5, May 1974, p.
96-100. & refs.

It is argued that conventional constant amplitude fatigue tests
on plain specimens are of limited value for assessing the fatigue
performance of carbon fiber reinforced plastics (CFRP} in structural
form. Suggestions are made for more meaningful fatigue tests in
which spacimens containing structural features are tested under an
elementary form of variable amplitude loading. Some early fatigue
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data are presented for CFRP-aluminium alloy scarf joints. These
joints appear to develop the full fatigue performance of the
aluminium alloy, but there are strong indications that endurance is
dependent on loading frequency. {Author)

AT74-29785 Transverse compressive behaviour of wni-
directional carbon fibre reinforced plastics. T. A, Collings {Royal
Aircraft Establishment, Structures Dept., Farnborough, Hants.,
England). Composites, vol. 5, May 1974, p. 108-118. 12 refs.

A74-29787 Specifications for compaosites - Phenolic and
silicone resins. V. Edwards (OMC Industriat Research, Ltd., London,
England}, Composites, vol. 5, May 1874, p. 122, 123,

Two specifications on phenolic resins have been issued by the
1.5, Department of Defense. These specifications are MIL-R-3745
and MIL-R-9299C, MIL-R-9299C covers two grades of phenclic or
modified phenolic resin used in the fatrication of taminates for
structural applications. MIL-R-3745 is a specification for a single
grade of phenolic resin for use in the manufacture of laminates.
Silicone resins suitable for use in fabricating laminates in aircraft and
nonaircraft structural parts are covered by specification MIL-R-
25506A(ASG). G.R.

AT4-29806 Wing design in the case of the VFW 614
transport aircraft (Tragfligelentwurf am Beispiel des Verkehrsflug-
zeugs VFW 614). J. Barche (Vereinigte Flugtechnische Werke-Fokker
GmbH, Bremen, West Germany}. Zeitschrift Fir Fiugwissenschaften,
vol_ 22, Apr, 1974, p, 101-1158, 9 refs. In German.

Description of the wing design chosen for a short-haul 40- to
44-passenger jet aircraft oparating over low-traffic-density, low-
growth routes. In order to satisfy the contradictory requirements for
fast and slow flight and to gain certain other advantages, a
twin-engine design was chesen in which the engines are mounted on
the upper sides of the wings. The various stages involved in the
realization of this design are reviewed, including the determination of
the wing planform; streamlining for fast flight; minimization of
engine and pylon effects; testing and modification of warping,
camber, and streamlining for slow flight; and the design of the flap
system, A.B.K.

A74-20828 Flight-control systems for automastic landings -
Safety by means of redundancy (Flugfiihrungssysteme fir auto-
matische Landungen - Sicherheit durch Redundanz), A. Busselt
{Vereinigte Flugtechnische Werke-Fokker GmbH, Bremen, West
Germany), Flug Revue/Flugwelt International, Mar, 1974, p, 31, 32
9 refs, In German,

It is pointed out that the purely technical-physical problems of
automatic landing have been solved. Difficulties preventing a rapid
introduction of automatic flight-control methods were connected
with the safety requirements of the air-traffic authgrities, The
required high reliability features of the flight-control systems must
be obtained by the employment of redumdancies and the use of
surveillance, warning, and switching devices. A number of suitable
systems daveloped by various agrospace companies are discussed.

. G.R.

A74-20829 Darnier/Dassault-Breguet Alpha Jot {Dorpier/
Dassault-Breguet Alpha Jetl. H. Redemann. Flug Revue/Flugwelt
International, May 1974, p. 60-65. In German.

The development of a new military aircraft was undertaken as a
joint project by France and West Germany, The new aircraft is to
provide a jet trainer for the French armed services. West Germany
wants 10 use the new jet as a successor of the Fiat G.91/R3.
Agreement was reached between the two countries cancerning the
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davsiopmeni af two different versions of the aircraft and a basic
design. Series production of the new aircraft is to begin in January
1975. It is expected that the Afpha Jet will be used in operational
service in 1977. Details concerning the progress made so far in the
davelopment of the new jet is discussed, giving attention to a number
of test flights. A technical description of the aircraft and its weapons
system is also provided. G.R.

A74-29830 New German-Swiss aircraft project - Master-
Porter PD-01 (Neues deutsch-schweizerisches Flugzeugprojekt -
Master-Porter PD-01). P. Pletschacher. Flug Revue/Flugwelt Inter-
natianal, May 1974, p. 66-69. In German,

A two-engine STOL multipurpose aircraft, the Master-Porter
PD-0, is being developed by an aerospace firm in Munich, West
Germany. Prototypes are to be built by Swiss aerospace companies.
The first tlights of aircraft prototypes are to take place in 1975.
Production of the aircraft is to start in 1976. Features of aircraft
design are discussed together with technical details and the sales
organization for the aircraft, G.R.

AT4-29860 Balancing of vibration measurements of a
continuous mechanical system - Application to the direet measure-
ment of generalized coordinates of an airplane in flight [Pondération
des mesures de vibration d’un systéme mécanique continu - Applica-
tion a la mesure directe des coordonnées généralisées d'un avion en
vol), G. Coupry {ONERA, Chétillon-sous-Bagneux, Hauts-de-Seine,
France}. Académie des Sciences (Paris), Comptes Rendus, Série 8 -
Sciences Physiques, vol. 278, na, 14, Apr. 1, 1974, p. §11-613. In
French.

The first modes of vibration of a complex mechanical system at
rest, i.e., isclated from the environment to which it should be
subjected, are in general well known following a qualification
vibration test of a caleuiation on pianes, When the structure is
subjected to an active environment, its vibrations can be represented
by @ linear combination of these modes. An attempt is made 1o
measure the generalized coordinates, which are the coefficients of
this linear combination, starting from some local measurements of
displacement, The method, based on an inertial balancing of
measurements, can be used far flight tests of vibration of an aircraft,
for the study of dynamically similar modets in a wind tunnel, for
analysis of vibration of a running internal combustion engine, for
suspension bridges, and in general far structures subjected to the
wind. F.R.L.

A74-20903 4 Response of a light airplane to ground induced
vibration environment. D. V. Srikantaiah (Defence Research and
Development Laboratory, Hyderabad, India) and N. C. Nigam
(Indian Institute of Technology, Kanpur, Indial. Aeronautical
Soclety of India, Journai, vol. 25, Aug. 1973, p. 111-118. 10 refs.
Technigues for the measurement and analysis of runway
roughness data are described. It is shown that a surveyor's level and a
simple profilometer provide a means for measurement of runway
roughness over the wavelengths of interest. The power spectral
density of the runway profile is obteined by digital processing of
data. Analytical techniques for determining the response of a light
airplane to a ground induced vibration environment are discussed. A
light aircraft is idealized to a five-degree-of freedom lumped parame-
ter system. The response of the idealized system is obtained during
taxiing using the randam vibration theory, Respense of the aircraft is
also obtained for the landing impact. The aircraft is idealized to a
single-degree-of-freedom system, and its response during take-off run
is computed by numerical integration using the measured runway
profile. [Auther}

AT4-29906 # Tarsion of prismatic shell by finite difference
gpproach. B. V. A, Rao, V. Ramamurti, and N, Ganesan {Indian
fnstitute of Technology, Madras, India). Aeronautical Society of
india, Journal, vol. 25, Aug. 1973, p. 134-139. 6 refs,
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The paper presents a finite difference approach to the analysis
of the prismatic shell with a box-type cross-section. A computational
model taking into account the warping and distortion of the
cross-section is used. The governing differential equations, which are
a set of decoupled ordinary differential equations, are set up by the
use of Vlasov's variational method. Finite difference approximations
to these differential eguations are then solved by means of
appropriate matrix technigue and use of a digstal computer. The
procedure is illustrated by means of an example, The results of the
analysis are compared with closed form solution. {Author]

A74-30073 Control of an elastic aireraft. T. P. Grigoreva,
{Avtomatika i Telemekhanika, Nov. 1973, p. 5-10.) Automation and
Remote Controf, vol. 34, no. 11, Apr. 1, 1974, pt. 1, p. 1713-1718,
5 refs. Translation.

Study of large-dimension systems, and development of a method
for synthesizing a control law hased on the combined measurement
of the coordinates of both aircraft motion and elastic airframe
oscillations. A numerical example is presented for illustrating the
method. M.V.E.

AT4-30076 * # Nozzle geometry and forward velocity effects
on noise for CTOL engine-over-the-wing concept. U, von Glahn, J,
Goodykoontz, and J. Wagner {NASA, Lewis Research Center,
Cleveland, Ohio). Acaustical Society of America, Meeting, 86th, Los
Angeles, Calif.. Oct 30-Nov. 2, 1973, Paper. 29 p. 10 refs.

Acoustic shielding benefits for jet noise of enging-over-the-wing
for conventional aircraft {CTOL) application were studied with and
without forward velocity for various small-scale nozzles. These latter
included convergent, bypass and mixer, with and without forward
ejector, nozzles A 13-in. free jet was used to provide forward
velocity. Far-field noise data were obtainad for subsonic jet velocities
from 650 to 980 ft/sec and forward velocities from zero to 260
fi/sec. The studies showed that, although shiglding benefits were
obtained with alt nozzles, the preatest benefits were obtained with
mixer nozzles. The absolute magnitude of the jet noise shielding
benefits with forward velocity was similar to the variation in
nozzle-only noise with farward velocity. [Authar)

ATA-30077 % 4 Forward velocity effects on jet noise with
dominant internal noise source. U). von Glahn and J. Goodykoontz
(NASA, Lewis Research Center, Cleveland, Qhio). Acoustical Society
of America, Meeting, 86th, Los Angeles, Calif., Oct 30-Nov. 2, 1973,
Paper. 16 p,

Acoustic data, with and without forward velocity, were ob-
tained with a circular nozzle using a quiet flow system and one
dominated by a low-frequency internal noise source (analogous 1o
combustion noise). Forward velocity effects were obtained by
installing the test nozzle in a free jet. Far-field noise data were
obtained at jet pressure ratios from 1.3 to 1.7 and forward velocities
up to 260 ft/sec. With a quiet flow system, jet noise is reduced by
forward velocity. With a dominant low-frequency core noise source,
the portion of the noise spectra dominated by this source was not
appreciahiy affected by forward velocity. (Author}

A74-30079 ¥ Variability in aircraft noise measurements. D.
E. Bishop (Bolt Beranek and Newman, Inc., Los Angelas, Calif.}.
Acoustical Society of America, Meeting, 86th, Los Angeles, Calif,
Oct 30-Nov. 2, 1973, Paper. 18 p.

The results of repeated aircraft noise measurements for two
distinct classes of observations are reviewed in a siudy of the range of
variability of such measurements, The first class of observations
consists of repeated measurements over a shart time period on a
single aircraft flown by a skilled flight crew under contralled
conditions and moderate weather conditions. A second class involves
noise measurements extending over periods of fram one to many
days at civil airports during routine operations. G.R.



A74-30084 4 Effects of discontinuation of nocturnal air-
craft noise. S. Fidell and G. Jones (Bolt Beranek and Newman, Inc.,
Canoga Park, Calif.}. Acoustical Society of America, Meeting, 86th,
Los Angeles, Calif., Oct. 30-Nov. 2, 1973, Paper. 9 p.

As a result of a reversal in aircraft approach patterns, the noise
exposure to the east of the Los Angeles International Airport was
reduced by approximately 50 Yandings per night. A socia! survey was
conducted to assess the effects of this operational change. Virtually
no differences attributable to either sex or subsample membership
were found in the response patterns. Almost 56% of the respondents
replied that they had not noticed any change in the number of
flights. Abaut 20% claimed that they noticed fewer flights, and 20%
claimed that they noticed more flights. G.R.

A74-30000 # Nonlinear acoustic phenomena in the presence
of absomtive liners in circular ducts. Q. McDaniel and G. Reethaf
(Pennsylvania State University, University Park, Pa.). Acoustical
Society of America, Meeting, 86th, Los Angeles, Calif., Oct. 30-Nov.
2 7973, Paper. 12 p. NSF Grant No. GK-32584.

The properties of acoustically absorptive tiners were studied at
high acoustic intensities. The test setup consisted of an anechoically
terminated hard-walled duct coupled ta four high-intensity electro-
pneumatic sound sources. Frequency response plots are shown for
plane and spinning waves with and without a one-foot length liner of
one-inch thickness placed at the center of the duct. It was concluded
that, if the liner itself does not exhibit strong nonlinear properties,
one can expect a moderate to significant increase in finer perfor-
mance with increasing intensity for the case of plane waves. This is
due to energy conversion to higher frequencies, which results from
finite amplitude distortion. This effect will not be observed with
spinning waves, since they do not distort, P.T.H.

AT74.30091 # The design of sound absorptive materials to
meet special requirements. L. S. Wirt {Lockheed-California Co.,
Burbank, Calif.). Acoustical Society of America, Meeting, 86th, Los
Angeles, Calif., Oct. 30-Nov, 2, 1973, Paper. 83 p. 8B refs.

A wide variety of improved sound absorption characteristics
may be attained by utilizing more acoustical elements and parallel as
well as series connections among the elements. The use of resistance
paratleled by inductive resistance provides a facing sheet whose
resistance increases with frequency while the paositive reactance
decreases. Dissimilar air cavities arranged in parallel provides airspace
reactance that remains near zero over a broad range of frequency.
The cutoff characteristics of miniature acoustic horn arrays may be
exploited to provide a dual frequency range of absorption. The upper
frequency range resembles that of a laminar absorber, whereas the
low frequency absorption occurs in a controllable region of
considerable bandwidth. Thesa novel saund absorbing structures may
provide practical solutions to such diverse prablems as fan jet engine
buzzsaw noise, combustion noise, and noise due to cooling towers
and car wash installations. {Authorl

A?4-36092 # A new anechoic facility for supersonic hot jet
noise ressarch at Lockheed-Geargia. R, H. Burrin, P, D. Dean, and H.
K. Tanna {Lockheed-Georgia Co., Marietta, Ga.). Acoustical Society
of America, Meeting, 86th, Los Angeles, Calif., Oct. 30-Nov, 2, 1973,
Paper. 81 p. Contract No. F33615-73-C-2032.

The facility described has been carefully designed with a view
toward achieving a capability of testing 2 in. diam model jets up to
2000 F stagnation ternperature at pressure ratios as high as eight, in a
free-field environment, anechoic at all frequencies above 200 Hz. A
comprehensive series of flow visualization and temperature mapping
experiments in a onesixth scale model of the proposed facility,
conducted to establish foundations for the unique design features, is
described, A test program using a specially designed impedance tube
to examine full-scale, four-wedge arrays is discussed, teading to the
final selection of an acaustic material and design for the wadges to be
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used as lining for the new facility to ensure the 200-Hz frequency
requirement. Details of construction of the room and exhaust
muffler/collector are given together with 3 description of the design
and fabrication of the air supply system, {Author]

A74-30093 ¥ Model study of the propagation of sound from
V/STOL aircraft into urban environs. P. R. Donavan (MIT, Cam-
bridge, Mass.). Acoustical Society of America, Meeting, 86th, Los
Angeles, Calif, Oct 30-Nov. 2, 1973, Paper. 112 p. 26 refs. UGS,
Department of Transportation Contract No. TSC-83.

A large number of simulated V/STOL fly-bys of a typical urban
region were conducted on 1:64 scale models of urban building
geometries while the sound levels in the streets were monitored.
Three methods of sound level prediction in urban environs were
developed and validated. The first was that of direct acoustic
modeling. The second was the use of an average effect on
propagation obtained from the simulated fly-bys. The final method
was the use of discrete point or incoherent line source imaging which
is applicable to arbitrary geometries. The psychoacoustic impact
involved in actual V/STOL operations over cities was evaluated
quantitatively. The psychoacoustic effects found to be of sig-
nificance were those of fly-by event duration and onset duration.
Two approaches te minimizing the perceived noise intrusion from
V/STQOL aircraft were determined: {1} increasing flight altitudes and
fiy-aver speeds as much as possible within safe limits; and (2}
choasing fight paths so that the surrounding buildings produce the
least amount of naise intrusion, {Author}

A74-30095 ¥ The real and imaginary parts of the complex
viscoelastic modulus for boron fiber reinforced plastics /BFRP/, E. B.
Paxson, Jr. Acoustical Society of America, Meeting, 86th, Los
Angeles, Calif., Oct. 30-Nov. 2, 1973, Paper, 29 p, & refs.

Viscoelastic model parameters pertinent to the dynamic material
properties of boron fiber reinforced plastics (BFRP) are defined, and
quantitative values for these parameters are established by experi-
mental measurement. These guantities for BFRP are compared with
the same parameters for glass fiber reinforced plastics and a metallic
material such as aluminum 2024-T4 alloy. A general viscoelastic
model was chosen to represent the mechanical properties of BFRP,
singe this should result in a complex viscoelastic modulus upon
subjection of the material to a vibratory loading, The experimental
configuration selected was that of a thin beam subjected to
transverse vibration. The limitations of the resubts obtained are
discussed, and desirable future research is pointed out. M.V.E.

A74-30096 # Microphone requirements for airport noise
monitoring E. A. Starr and B8, E. Blanchard (Bolt Beranek and
Newman, Inc., Cambridge, Mass.). Acoustical Society of Amerlea,
Meeting, 86th, Los Angeles, Calif, Oct 30-Nov. 2, 1973, Paper. 4 p.

Procurement specifications far airport noise monitoring equip-
ment and, particularly, for microphone systems are considered. It is
argued that ANSI 51.4-1971 Type 1 specifications are inappropriste.
Recommendations for an appropriate microphane system specifica-
tion are presented. M.V.E.

A74-30098 * 4 Moise tests of a high-aspect-ratio slot nozzie
with various V-gutter target thrust reversers. J. R. Stone and Q. A,
Gutierrez (NASA, Lewis Research Center, Cleveland, Ohio}. Acousti-
cal Saciety of America, Meeting, 86th, Los Arngeles, Calif., Oct.
30-Nov. 2, 1973, Paper. 18 p. 10 refs.

The results of experiments an the noise generated by a 1.33 x
91.4 om stot nozzle with varicus V-gutier reversers are presented.
The experiments were canducted with nzar-ambient temperature jets
ar nozzle pressure ratios of 1.25 o 3.0, vielding jet velocities of
abaut 190 to 400 m/sec, At pressure ratias of 2 or less, the reversers,
in addition to being noisier than the nozzle alone, also had a more
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unifarm directional distribusion and more high-frequency noise. Ax
pressure ratios above Z, the nozzle alone generated enough shock
noise that the levels were about the same as for the reversers. The
maximum overall sound pressure level and the effective averall sound
power level both varied with the sixth power of jet velocity over the

range tested, {Author)

A74.30100 4 Flyover noise prediction from static data. H.
F. Veldman [Bopeing Co. Wichita, Kan.). Acoustical Society of
America, 86th, Los Angeles, Calit., Oct. 30-Nov. 2, 1973, Paper. 17
p. G refs,

Comparisons between predicted and measured flyover noise
values made from data obtained during a noise rescarch program are
reported. The program was aimed at developing a flyover noise
prediction method consisting in estisblishing an acoustic and propul-
sign data base from engine ground tests and in extrapolating thase
results to simulate airplane fiyovers. The comparisons show that
predicted and measured values ar in good agreement. M.V.E.

A74-30119 Transfer of commercial technology. G. R.
White (Xerox Corp., Stamford, Conn.). In: Technology transfer:
Successes and failures; Proceedings of the Canference, Seattle, Wash.,
November 28-30, 1972. San Francisca, San
Francisco Press, Inc., 1974, p. 194.207.

Description of prevailing circumstances and utilized techniques
in several specific cases of commercial technology transfer between
corporations, from government to corporatian, from technical
institute to corporation, and from university to corporation. Each of
these cases is analyzed to draw general guidelines on the responsibili-
ties of commercial enterprises, the government, technical institutes,
and universities as efficient components of a technology develop-
ment and distribution system. T.M.

A74-30142 } Summary of the air cushion landing system on
the de Havilland Buffalo aircraft. L, H, Hildebrandt and K, H, Digges
[USAF, Flight Dynamics Laboratory, Wright-Patterson AFB, Ohio).
{Conadian Aeronautics and Space Institute, Symposium on Air
Cushion Technology, Montreal, Canada, June 2527, 1973)
Canadian Aeronautics and Space Journad, wol, 20, Mar, 1974, p,
93-100.

The Air Cushion Landing System (ACLS) eliminates the
conventional aircraft landing gear and replaces it with a cushion of
air maintained in a trunk beneath the fuselage during taxi, takeoff,
and landing. The air supply packages are maunted below the wing on
each side of the fuselage. A joint U.S./Canadian program was
undertaken to insta!l an ACLS on a de Hayilland CC-115 Buffalo
aircraft. This aircraft has been designated the XC-8A. A special
braking system was designed and is described, As a consequence of
the constraints impaosed by fitting the ACLS to an aircraft that was
designed for conventional gear, penalties in weight and drag resulted.
It is considered that the concept warrants further detailed investiga-
ton, F.R.L.

A74-30313 Applied research and development of ad-
hesives for bonding filled carboxyl terminated polybutadienes to
various substrates. H. R. Schloss {Sun Chemical Corp., Carlstadt,
N.1J. In: Recent advances-in adhesion, London
and New York, Gordon and Breach, Science Publishers, 1973, p.
485503,

The results of a one-year applied R&D program, conducted on
the bonding of carboxyl-terminated polybutadiene propeilant to
various substrate materials encountered in solid-propellant rocket
motors, are reviewed. The results include the findings that: hydro-
carbon liners with low glycerine content show the best all-around
adhesion properties on the basis of temperature and aging data;
glycerine-containing and Butvar liners give the best shear values; peet
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values of glycerine-containing liners are superior tg those of other
iineis; the addition of ghysoring improves the adhesion of hydro-
carbon liners to different substrates; other polyhydroxy compounds
also improve the adhesion, but the steric factors of some of the
molecules reduce their effectiveness. M.V.E.

A74-30319 Adaptive arrays, L. E. Brennan, |. S. Reed, and
P. Swerting (Technology Service Corp., Santa Monica, Calif.}.
Microwave Journal, vol. 17, May 1974, p. 43-46, 74. 7 refs,

A fully adaptive array which has been designed and tested
through simulation is reported. It is painted out that antennas with
adaptive features will make a major impact on both airborne and
ground-based radar, aircraft transpanders, and satellite communica-
tions, particularly for the resolution of muitiple access problems.
Aspects of the versatility of adaptive arrays are discussed along with
the principles of operation of an adaptive control loop and
adaptive-array performance with nonuniform ¢tutter distributian.

G.R,

A74-30323 Improved manufacturing of the F-14A com-
posite horizontal stabilizer. A. London, S. Dastin (Grumman
Aerospace Corp., Bethpage, N.Y.), and G. Lubin. SAMPE Quarterly,
vol, B, Apr, 1974, p, 1.9, b rafs,

A74-30346 New jet engines (Nouveaux moteurs 3 ré-
action). G. Bruner {Centre de Documentation de |'Armement, Paris,
France}, L Adronautique et "Astronautique, no. 44, 1974, p. 4559,
7 refs, In French.

The present paper presents the latest information collected -
namely during the Air Show 1973 at le Bourget - on the new types or
versions of the jet engines ATR 8K50, M.53 [SNECMA), Astafan IV,
Astazou XX, Arriel {Turbomeca), Larzac {SNECMA/Turbomeca), M
45 H, M 45 S, Olympus 593 Mk 602 (SNECMA/Rolis-Roycel,
JTBD15 {SNECMA/Pratt and Whitney), CFM 56 (SNECMA/General
Electric), Adour {Turbomeca/Rolls-Royce}, RB 211-228, Pegasus 11
(Rolls-Royce), Pegasus 15 {Rolis-Royce/Pratt and Whitney), XJ.89
(Ralls-Royce/Altison), RB 199 (Rolls-Royce/MTU/FIAT), JT8D17,
JT9D-15, JT10D, JT15D-1, PTBA50, F100-PW-100 (Pratt and
Whitney), CF6-50A, J79-17, F101, Y1101, T.700 {Generat Electric],
LTS 10t (Lycaming). {Awuthor}

AT4-30347 Reliability and maintainability of jet engines
{Fiabilité st maintenabilita sur les réacteurs aéronautiques). A, Mihail
{Bureau Veritas, Paris, France). L‘Aéronautique et I'Astronautique,
no. 44, 1974, p. 60-72. In French.

Improvements in the reliability of jet engines have been ons of
the main causes for the substantia! decrease of the number of
accidents recorded during the last decade. New design concepts and
new control methods have led to consider, in some cases, the
maintenance of the pawerplants according 1o their status. Reliability
has thus become only one amang the factors conditioning the
maintainability of the equipment. This, in turn, determines the
availability of the material, which is a major item in its economical
usage. (Author}

A74.30356 # Fully automatic LORAN C for commercial
agirlines. J, Hopkins (Teledyne Systems Cao., Morthridge, Calif.). In:
Naticnal Radia Navigation Symposium, Washington, D.C., November
13-15, 1973, Proceedings. Washington, D.C.,
Institute of Navigation, 1974, p. 47-54.

This paper addresses one of the alternatives being considered by
U.S. Airlines as a replacement for LORAN A in the event this service
is discontinued. LORAN C coverage exists over'a large partion of the
airline route structure and the current evaluations are aimed 8t



determining the suitability of LORAN C for airline service. Of special
interest is the performance of new low-cost fully automatic cycle
matching LORAN C receivers compared with existing envelope
matching LORAN A/C receivers. {Author}

A74-30359 # Current developments in Loran-D. R. L. Frank
{Sperry Rand Corp., Great Neck, N.Y.}. In: National Radio
Navigation Symposium, Washington, D.C., November 13-15, 1973,
Proceedings. Washington, D.C., Institute of
Navigation, 1974, p. 8591, 6 refs.

Loran-D is a highly accurate pulsed hyperbolic navigation
systemn similar to and compatible with Loran-C, but is designed for
military tactical use. The helicopter-transportable transmitter
stations have quickly erectable antennas using new tower technalogy.
A signal range over half that of Loran-C is achieved by the fortunate
propagation characteristics of 100 kHz waves, by a modified
compatible signal format, and by improved transmitter solid state
technology. Deployments of the stations in the U.S. and Europe are
described. The potential uses of Loran-D include: gap filler in
Loran-C coverage, a transportable survey system, and long range
- navigation coverage for many civilian applications, {Author)

AT4-30360 ¥ Analysis of route widths in the domestic
airspace. R. Braff and S. C. Mobhleji {Mitre Corp., McLean, Va.) In:
National Radio Navigation Symposium, Washington, D.C., November
1315, 1973, Proceedings. ’ Washington, D.C.,
Institute of Navigation, 1974, p, 32-102. 10 refs.

The present paper discusses and analyzes eror budget com-
ponent definitions and the effect of error dynamics on the route
confinement probability when the route width is the plus or minus
two sigma RSS total navigation system error. Fast-time simulation
models of VOR radial and VOR/DME area navigation equipped
aircraft have been derived containing spatially dependent VOR error
sources, random calibration errors, a dynamic wind source, and
steering by an autopilot. The simulation experiments presented serve
as a vehicle for investigating navigation trade-offs and illustrating
experimental concepts for a flight test program. {Author)

A74-30380
Carbon fibres in engineering.
Hitl Book Co., (UK), Ltd,, 1973, p. 243-248.
New developments’ in the field of carbon fibers can be
connected with the employment of fiber diameters which are larger
than the diameters in the range from 7.5 to 8.5 micrometers found in
currently used carbon fibers. The properties of the fibers may be
modified by subsequent treatments. Surface eiching has been found
to improve the bond with the matrix. Other advances may involve
the use of different matrix materials. Actual and prospective
applications of carbon fiber composites are discussed, giving
attention to aircraft structures, internal combustion engines, the
chassis of automaobiles, and medicat engineering. G.R.

The future of carbon fibres. M. Langley. In:
Londen, McGraw-

A74-30392 ¢+ 4 Investigation of acoustic effects of leading-
edga serrations on airfoils, A. 5. Hersh {Bolt Beranek and Newman,
tnc., Canoga Park, Calif.), P, T. Soderman (U.5. Army, Air Mability
R & D Laboratory, Moffett Field, Calif), and R. E. Hayden (Balt
Beranek and Newman, Inc., Cambridge, Mass.). Journal of Aircraft,
vol. 11, Apr. 1974, p. 197-202. 15 refs. Contract Mo, NAS2-5974,
This paper presents and interprets a series of extensive studies of
the application of leading-edge serrations as a device for reducing the
vortex noise radiatad from stationary and rotating sirfoils in low
Reynolds number flow. 1n these studies, a variety of serrations were
attached at selected locations near the leading edge of stationary and
rotating airfoils. The noise levels of the airfoils were reduced
congiderably with the serrations attached, An explanation of the
aeroacoustic flow mechanisms involved is given. {Author}
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A74-30395 # Study of wind effects on electrostatic auto-
pilots. €. Sullivan, Jr. (U.S. Navy, Naval Underwater Systerns Center,
Newport, R.1.). Journal of Aircraft, vol. 11, Apr, 1974, p. 221-224.

The electrostatic autopilot is a device which uses the garth’s
vertical potential gradient as a roll and pitch reference by measuring
the potential difference between wing tips and between nose and tail,
Small radioactive sources are used to ionize the air at the points
between which the measurements are made. This serves to supply
charge for a differential amplifier. Wind-tunnel tests on this device
have shown that the output is wind-speed dependent. The output is
virtually zero for zero wind speed and increases to a stable value at
about 25 mysec. A simplified mathematical model is presented as an
explanation of this behavior, The model suggests that, as the wind
speed increases, the ionized air is drawn into long streams thus
reducing the charge density, This in turn reduces losses due to
recombination which results in a greater total charge available.
Results of calculations based upan this model are tn qualitative
agreement with experiment. (Author}

A74-30397 * Jet engine soot emission measured at altitude.
J. M. Rosen (Wyoming, University, Laramie, Wyo.) and R. Greegor
{Baeing Co., Seattle, Wash.}). Journal of Aircraft, vol. 11, Apr. 1974,
p. 243-245, 5 refs. Grant No. NGR-51.001-028,

The state of knowledge concerning engine design to minimize air
pollution is believed to be such that emission praducts can be
reliably predicted while the engine is still on the drawing board. More
effort is now being made to measute emission products fram engines
operating under cruise conditions. The use of an instrumented
aircraft to abtain the appropriate data is perhaps a more reatistic and
less expensive approach, The results of this study taken at face value
indicate that the emission index of typical jet engines calculated
from the ground level measurements is comparable to the actual
in-flight emission index for altitudes up to 30,000 ft. F.R.L.

A74-30398 # Slender delta wing with conical camber, R. K.
Bera (National Aeronautical Laboratory, Bangalore, India). Journal
of Aircraft, vol. 11, Apr. 1974, p. 245-247. 7 refs.

The slenderness assumption of Munk {1924) and Jones {1946},
made over and above that of linearization, has often been used to get
closed form analytical solutions for wings, bodies, and their
combinations. Here, simple expressions are obtained for the aero-
dynamic characteristics of a slender delta wing, exhibiting an
even-order polynomial twist distribution in the spanwise coordinate.
Carafoli (1956} derived an integral equation which relates the twist
distribution to the pressure distribution, Linearized theory predicts
o kinds of solution: one in which a leading edge singularity
appears, and the other in which the leading edge experiences zero
load. F.R.L.

A74-30399 * ¥ Influence of static aeroalasticity on oblique
winged aircraft. T. A. Weisshaar (Virginia Polytechnic Institute and
State University, Blacksburg, Va.). Journal of Aircraft, vol. 11, Apr,
1974, p. 247-249. B refs. Grant No. NGR-21-002.391.

Interest has recently been expressed about the impact of static
aeroelasticity on the lateral control of oblique winged aircraft. An
attempt is made to illustrate, by use of a simple example, together
with results from published literature, an aeroelastic phenomenan
which is believed to be unigue to oblique winged aircraft. This
phenomenon is the aeroelastic roll moment and occurs because
upward bending deflection of the sweptforward wing generates
additional lift while the converse is true of swepthack wings. F.R.L.

A74-30401 # Subsonic flow into a downstream facing infet.
T. G. Keith, Jr. {Toledo, University, Toledo, Ohio). Journal of
Aircraft, vol, 11, Apr. 1974, p. 251, 252,
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By changing the direction of ihe internal engine flow, through
the use of a variable pitch fan, reverse thrust can be generated in a
fan engine. However, in accomptishing a thrust reversal by this
method, flow will be taken into the propulsor from its downstream
opening and thus the exhaust nozzle will function as an inlet. Since
the nozzle was not necessarily intended to be used in this fashion, it
is of interest to examine expected performance characteristics. As a
first step, a simple extension of an earlier study by Fradenburg and
Wyatt (1953), is used to estimate the total pressure recovery of the
inlet as a function of the freestream Mach number for parametric
values of the infet or duct Mach number, F.R.L.

AT4-30403 * # Computation of transonic flow about lifting
wingcylinder combinations. E. B. Klunker and P. A. Newman
(NASA, Langley Research Center, High-Speed Aircraft Div.,
H_ampmn, Va.). Journal of Aircraft, vol, 11, Apr. 1974, p. 254-256.
16 refs.

Some results are described for & lifting rectangular wing
centrally focated on a circular-cylindrical body. This simple configu-
ration has been utilized in order to assess the merits of a mapping
technique for wing-body configyrations. The procedure employed
makes use of a coordinate transformation to simplify specification of
the surface boundary condition in the computation of the flow
about the wing. The method can be extended to incorporate wing
sweep, finite length body of noncircular cross section, and arbitrary
wing placement; however, these extensions involve a considerable
increase in complexity of the problem. F.R.L.

A74-30453 Optimization of complex structures to satisfy
static, dynamic and aeroelastic requirements. S. S. Rao {Indian
Institute of Technology, Kanpur, India). nternational Journs! for
Numerical Methods in Engineering, vol. 8, no. 2, 1974, p. 249-269.
20 refs.

A structural optimization problem is considered in which the
design requirerments include restrictions on the strength, stability,
frequency, and flutter characteristics of the structure. One of the
central concerns of this phase of the work has been to overcome the
prablems inherent in analyzing the dynamic and aeroelastic behavior
of structures with many degrees of freedom. The multiweb delta
wing structure under supersanic flight conditions is the model upon
which this exploratory study is hased. The finite-elerment idealiza-
tion, with three different kinds of elements, is used to mode! the
wing structure. The constant-stress triangular plate elements, the
rectangular shear panels, and the pin-jointed bar elements are used to
represent, respectively, the cover skins, webs, and stringers of the
wing structure. The design problem is formulated as a minimum-
weight optimization problem and is solved by using nonlinear
pregramming techniques. Computationally efficient schemes are
developed for the necessary derivatives of the behavior constraints,

{Authar)

A74-30513 # Measurement of hot fatique crack growth rate
of AU2GN aluminium alloy {Mesure de |a vitesse de fissuration en
fatigue 4 chaud de I'alliage d’aluminium AU2GN}. G. Vidal (ONERA,
Chatillon-saus-Bagneux, Hauts-de-Seine, France) and P, Y. Le Roy.
La Recherche Aérospatiale, Mar.-Apr. 1974, p. 83-93. 6 refs. In
French,

New tests were carried out to check the validity of the Paris law
in hot fatigue in the case of AU2GN aluminium allay. The fatigque
tests in undulated tension were performed at 35 Hz on large 1.4 mm
thick. specimens. The specimen was heated by radiating tubes. Four
main series of tests were performed: three on unplated {at 20, 100
and 150 €} and one on aluminiumplated AU2GN {at 100 C). At 100
C, the experimental points for the unpiated and plated states of the
alloy are almost superposed, which shows that, at that temperature,
aluminium piating has no ,noticeable influence. For unplated alloy,
experimental paints at 20, 100 and 150 C are practically the same,
which indicates that, in this range, temperature influence on crack
growth rate is negligible, {Author}
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A74-30592 Genetal avionics H. Field. Shet
Avigiion News no. 422, 1974, p. 10-14.

The equipment that can be instaiied in the modern light aircraft
to make it compatible with the air traffic system is comprehensive,
extremely light in weight and remarkably reliable. The techniques
and the technologies of present-day general aviation differ but little
from those of the airlines. The majority of general aviation radios
have had 360-channel capability for a decade. New aircraft types are
considered, giving attention to a light weight executive jet. - G.R.

progress.

A74-30593 Prelude to airworthiness - An outline of
quality assurance in aircraft construction. J. Corlett. Shelf Aviation
News, no. 422, 1974, p. 26-31.

The authorities who issue a certificate of airworthiness for a new
aircraft stiputlate an unbroken chain of sucveillance from raw material
to finished part. The inspection system established to provide this
inspection is considered. Radiography and ultrasonics may he
employed to determine the quality of important structural iterms
before they are built into an aireraft. The inspection of subassemblies
is discussed together with the checking of bonded joints, approaches
for system verification, and inspections before and between test
fiights. G.R.

A74-30596 ¥ Potential uses for the Kiebitz tethered rotor
platform. W. Goller. Dornier-Post (English Edition), no. 2, 1974, p.
14-17.

The Kiebitz tethered rotor platform was designed as an
unmanned vehicle to carry sensors of various kinds. The objective is
continuous operation of a payload weighing up to 140 kg at an
altitude of 300 m. Continuous operation is made possible by the
permanent supply of fuel via the tethering ceble. The primary
mission of Kiebitz would be battlefield reconnaissance by means of
radar. When long-range radar is used, the rotor platform can be
operated so far behind the forward edge of the battle area that there
is no danger to the system from enemy ground-based weapons. This
kind of platform can also he used in maritime surveillance and fire
contral for ship-to-ship missiles. P.TH.

AT4-30697 4 Continuing the Aerodyne experimental study.
W. Melzer. Dornier-Post {English Edition), no. 2, 1974, p. 18-,
Though operational Aerodyne vehicles will be based on the
present experimental model, they will be further developed in many
points. For example, they will have a bigger speed envelope and
greater jet deflection in the hover. This will result in a cansiderably
smaller nose-down angle in the hover and shorter, and retractable,
tanding gear. Theoretical and experimental wark is creating the
technological conditions for such advanced Aeradyne vehicles. A
particularly important place is occupied hare by the improvement in
jet deflection. |n addition, questions of fan design and general shape
are being considered. F.R.L.

A74-30598 # ~ Experimental system for future remotely
piloted vehicles, J. Spintzyk. Domier-Post {English Edition}, no. 2,
1974, p. 22-25,

Unmanned remote-controlled combat aircraft, known as re-
motely piloted vehicles or RPVs, may well acquire great importance,
alongside the conventional manned aircraft. The German armed
forces could save upkeep costs in peacetime with the aid of RPVs.
Defence capability would not suffer thereby, since RPVs promise
greater efficiency in operation, An especially interesting aspect is the
use of RPVs against attacking armored units and other strangly
defended ground targets in the combat area. The RPV sy stem
envisaged by Darnier consists of ane ar more vehicles, a flying relay
station, and a mobile ground control station. F.A.L

A74-30598 # The Alpha Jet wind tunnel model for aere-
elastic investigations. P. Esch and T, Windeck. Dornier-Post {English
Edition), no. 2, 1974, p. 26-29.



The high-speed flutter moiel of the Alpha Jet is the jeint work
of Dassault-Breguet, Institut de Mécanique des Fluides de Lille
(IMFL}, snd Dornier. IMFL is responsible for the design and
congtruction of two fuselages with their wing and tail unit
attachments, while Dornler is designing and constructing three pairs
of winge with ailerons, three horizontal tail units, two vertical tail
units with rudders and, for future tests, pylons and external loads, all
with dyhamic similarity. The tail units are much more complex than
the wing, as their load-bearing structure cannot be idealized by 2
besm. The design of the model tail units, togethef with spars, ribs,
attachment fittings, and stressed skin covering must correspond 1o
the fuli-scale design. F.R.L.

A74-30800 # Light hoverable combat aircraft - Wind tunneal
tests. J. van der Decken and R. Joos. Dornier-Post {English Edition),
no. 2, 1974, p. 30, 31. .

In order to examine the concept proposal for a.new light
multirole aircraft with hover capability and good maneuverahility,
whose main feature is a fan propulsion system with subsequent jet
deflection at both sides of the fuselage, a wind tunnel model was
buift with realistic propulsion simulation. The wind tunnel model
corresponds approximatety to a 1:6 scale single seater. The wind
tunnel tests on this model supplied the necessary initial working data
to get an idea of its suitability with respect to flight mechanics,
because such an unconventional model is accessible to purely
theoretical consideration to a certain degree only. The main objective
of the wind tunnel tests was to determine jet interferences, jet
deflection, and ground effects. This results in special requirements
for model design and experimental technique. F.R.L.

AT4-30601 # The MUDAS-F crash recorder for the Alpha
Jot. B. Miiller and K. Rosenblatt. Dornier-Post (English Edition), no.
2,1974, p. 32-35.

In view of the Alpha Jet's operationai profile, a deployable crash
recorder was chosen, The deployment criteria are actuation by the
ejector seat, or impact of the aircraft, or sinking of the aircraft below
2 m of water, The MUDAS-F crash recorder comprises the following
subsystems: data recording, with signal adaption unit {SAU),
recorder, switch and check-out equipment, data recovery, with
deployment sensors (ejector seat relay, crash switch in nose, pressure
switch), and a ground station to play back and evaluate the recorded
signals. F.R.L.

AT4A-30825 L-1011 Iron Bird uncovers potential hydraulic
troubles, S. Bangs. Hydraulics and Pneumatics, vol. 27, May 1874, p.
113-115.

In connection with the design of the Tri-Star L-1011 wide-body
jet transport, a Tri-Star Vehicle Systems Simulator, a land-bound
combined ‘lron Bird" facility, and a 3-year test program were
developed. The Iron Bird revealed 404 significant faults, failures, and
effects fram wear and load. Only one third of the hydraulic welded
joints were found acceptable by Lockheed's quality analysis
standards. G.R.

A74-30690 25 years after, why the Astafan {25 ans aprds,
pourquoi I"Astafan). J. Srydlowski (Turboméca, S.A., Bordes,
Pyréndes-Atlantiques, France). Air et Cosmaos, vol. 12, Apr. 27,
1974, p. 17-21, 23. In French.

The Astafan family constantly follows the evolution of the basic
Astazou turbing. The Astafan formula permits a grest flexibility of
adaptation, without altering the essential elements. In effect, by a
variation of the exterior diameter of the fan, which is limited to a
change of the fan blades and the cold flux chamber, and by the
appropriate choice of reduction ratio (changing of pinions}, it is
possible to cover a wide range of thrusts with the same basic turbine.
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All the accessories are lodged in the interior diameter of the cotd flux
chamber, which does not change, the maodifications being limited,
except for the blades and the pinions, to static parts fabricated of
sheet metal. F.R.L.

ATA-I0748 Tilt-rator aircraft nears final design. R. G.
(O'Lone. Avistion Week and Space Techrology, vol. 100, May 20,
1974, p. 51-53.

Effort to build two U.S. tilt-rotor research aircraft is proceeding
in & program marked by extensive reliance on advanced simulation
tachniques throughout all phases, The NASA/Army/Bell XV-15
tilt-rotor model is a 42-ft-long H-tail aircraft with a 32-ft slightly
forward-swept wing that has an engine powering a 25-ft-diameter
rotor at each tip. Lycoming 1,500 shp LTC1K-4K free turbine
engines are mounted in the nacelles, which can rotate between 0 and
95 degrees to provide a range of V/STOL capability. The computer
simulation program includes more that 25 sets of nonlinear differen-
tial equations, which can be coupled together to simulate the entire
aircraft. Some of these modules, for example, represent the high and
low speed rotor program; high and low speed control system; the
wing, pylon, and fuselage aerodynamics; and the engine. Flight safaty
characteristics include autorotation capability in case of complete
power loss, and cross-shafting of engines, allowing either powerplant
to pawer both rotors. P.T.H.

AT4-30749 USAF avaluating helicopter IFR aids. B, M.
Elson, Aviation Week and Space Technology, vol. 100, May 20,
1974, p. 59-63.

Recent advances in helicopter control, display, and stability
augmentation systems are being evaluated by USAF to determine
whether they can materially improve pilots’ instrument flight
capabilities at reasonable cost. One of these systerms is a flight
director system that includes a three-cue attitude director indicator;
another is an automatic flight control system that allows for pilot
input without changing the system's control dynamics or control
laws. This is accomplished by placing force-sensing devices in the
aircraft's controls, thereby coupling the pilot electronically to the
flight control system. -Also, the main features of a yaw axis
augmentation system are described. P.T.H.

ATA-30750 # On scaling transonic wind tunnel data. R. J.
Vidal [Calspan Corp., Buffalo, N.Y.). Naval Research Reviews, vol.
27, Feb. 1974, p. 1-17. 16 refs.

The historical development of scaling procedures is considered
and attention is given to the C-141 problem. The design of the
aircraft was based partly on the testing of small-scale models in a
wind tunnel in which the flight Mach number was duplicated. The
flight Reynolds number could not be duplicated, but siitable
techniques were employed to simulate the Reynolds number.
However, a flight test with the aircraft showed subsequently that the
tail loads were much greater than expected from the wind tunnel
tests. The reasons for these discrepancies are discussed along with
some potential solutions, One approach is to develop high Reynolds
number test facilities. Another solution is to seek scaling laws which
could provide a basis for a simulation of the high Reynolds number
shock wave-boundary layer interaction. G.R.

A74-30818 Anti-icing tests on Concorde. P. Baker {British
Aircraft Corp., Commercial Aircraft Div., Weybridge, Surrey,
Ergland). Society of Experimental Test Pilots, Technical Review,
vol, 12, no, 1,-1974, p. 5-7.

Befare flight tests were atternpted, tests were carried out both in
wind tunnels and on a flying engine test bed to investigate the likely
anti-icing equipment needed to meet the relevant requirements, The
preliminary testing led to the provision of anti-icing of the airframe,
intake, and engine. For the airframe and intake, an electrical system
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was chosen, using heater mats and mineral insulated cables, a
combination of continuous and cyclic heating being used to the
various areas. The nose bulet and entry guides were tweated
saparately, being provided with engine tapped hot air, This is the
system currently fitted to the prototype, and upon which all tests to
date have been done, F.R.L.

AT4-30819 Low speed handling with prototype-Concorde.
G. Defer (Société Nationale Industrielle Adérospatiale, Paris, France].
Society of Experimental Test Pilots, Technical Review, vol, 12, no.
1.1974,p. 8, 9.

There is no natural warning {buffet} within the explored
envefope and of course no lift discontinuity which is characteristic of
the stall on conventional aircraft. Up to alpha max equals 23.5 deg,
maneuverability remains excellent on all three axes and most
particularly in pitch. The dynamic stability decreases slowdy as
incidence increases, but remains satisfactory at 235 deq. The
unaugmented static stahility is frankly negative, more especially as
the C.G. is further aft, but the incidence trim restores an apparent
pasitive stability {in forces). To succeed in finding a slight aero-
dynamic abnormality the vicinity of alpha max must be reached with
a steady sideslip of at least 8 deg. F.R.L,

A74-30820 Pilot workload-efficiency of military aircraft
systems with one or twe man crew. E. Dahlstrom (Saab-Scania AB,
Linkoping, Sweden). Society of Exparimental Test Pilots, Technical
Review, vol. 12, no. 1, 1974,.p. 10-19.

It is possible to design a one-man aircraft for high efficiency
missions. The two-man aircraft gives even higher efficiency. The
guestion of cost effectiveness is investigated, as well as the question
of whether the avionics in a two seater are in fact cheaper than in a
singte seater with the same efficiency. If the same avionics are used in
both versions the question of how much better the two-place aircraft
is requires attention. The airframe cost must be higher for a
two-place aircraft. Consideration must also be given to variation in
maintenance, salaries, training, etc., costs when adding 2 second crew
member, F.R.L.

AT4-30821 A data reduction method for landing perfor-
mance tests. M. T. Cobb {Grumman Ametican Aviation Corp.,
Cleveland, Ohio}. Society of Experimentsl Test Pilors, Technical
Review, vol. 12, no. 1, 1974, p. 20, 21,

Landing performance flight tests required by FAR Part 25
define measurement of the tanding distance from an altitude of BO ft
at an airspeed of 1.3 V sub S and at maximum landing gross weight.
From the flight test pilot's standpaint it is difficult to achieve
precisely 1.3 V sub S, unaccelerated, at exactly 50 ft altitude. It is
also impractical to perform the required six consecutjve landings at
exactly maximum gross landing weight. The data can be corrected
for airspeed and weight deviations from test specifications  if
approached from an energy basis. F.R.L.

A74-30822 XFV-12A V/STOL fighter/attack aircraft. E.
A, Gillespie (Rockwell International Corp., Columbus, Ohia). So-
cisty of Experimental Test Pilots, Technical Review, vol. 12, no. 1,
1974, p. 26-33.

The two prototypes presantly being designed and constructed
are 10 prove or disprove the technology concept of an augmenter
wing. The airplane will VTOL with an engine only two-thirds the size
of conventional direct lift jets, The airplane will STOL in very short
distances with a large payload capability. The airplane should be
extremely maneuverable with low wing loading, high thrust-to-
weight, good visibility, high sustained G with low loss of Ps, with
good stability throughout the conventional fighter envelope, and
have exceflent deceleration devices. F.R.L.

A74-30823 Shipboard operations of Harrier. J, F. Farley
{Hawker Siddeley Aviation, Ltd., Kingston-on-Thames, Suwirey,
England). Society aof Experimentst Test Pilots, Technical Review,
vol, 12, no. 1, 1574, p. 34-49,

320

The question of adapting ships to optimize them for the Harrier
often crops up. With any aircraft the more room there is the better
they can be cperated, a2nd this stilt hotde for the Harrier: however,
because the landings are always vertical the space that needs to be
allocated to landing is less than the takeoff case. This is the reverse of
normal shipboard fixed wing and leads to any deck extensions only
having to be stressed to accept Harrier taxiing loads. The nature of a
Harrier efflux on vertical takeoff is such that a heavier weight can be
hovered in free air than can be lifted through its own efflux
environment. F.R.L.

AT74-30824 Escape system concepts need reaxamining. J,
F. Heye {USAF, Washington, D.C.}). Saciety of Experimental Test
Pilots, Technical Review, vol, 12, no. 1, 1974, p. 53-56.

This article reexamines the crew escape problem in order to
make the reader aware that design of modern day aircraft does not
necessarily require an airborne escape system. The traditional
approach has been to provide as much coverage of the operational
envelope as technalogy will support. However, in light of the ever
increasing acquisition costs of today's weapon systems, the Depart-
ment of Defense continues to stress that the services must desian for
only what is necessary, fn light of this statement, the author
evaluates the real need for an escape system for new aircraft. The
so-called escape system requirements fall into the category of
absolutely necessary and just nice to have. [Author)

A74-30825 * V/STOL flying qualities research using the
X-22A. R. E. Smith (Calspan Caorp., Buffalo, N.Y.). Society of
Experimental Test Pilots, Technical Review, val. 12, no. 1, 1974, p.
57-70. Navy-USAF-NASA-FAA-sponsored research,

The X-22A has four ducted propellers and four engines. The
engines are connected to a common system of rotating shafts which
distribute propuisive power to the four propellers. Changes in the
direction of the thrust vector are accomplished by rotating the ducts,
which are interconnected so that all rotate through the same angle.
Thrust magnitude is determined by a callective pitch laver, very
similar 1o a helicopter. There are four variable stability systam (VSS)
controllers: thrust, pitch, roll, and yaw, and three artificial feel
servaos for the evaluation pilot cockpit controls, each employing
electrohydraulic servos. Longitudinal flying qualities for STOL
landing approach, and lateral-directional flying qualities and control
power requirements for STOL landing approach are discussed.
Attention is given to the data acquisition and pracessing systen;:. .

R.L

A74-31097 # Wing profile with rotating flap in shear flow
{(Profil” kryla s vrashchaiushchimsia zakrylkom v sdvigovom potoks),
T. S. Patel” {Moskovskii Gosudarstvennyi Universitet, Moscow,
USSR). Moskovskif Universitet, Vestnik, Seriia | - Matematika,
Mekhanika, vol, 29, Mar.-Apr. 1974, p_ 97-105. In Russian.

Solution of the problem of the unbounded linear shear flow
around a circular cylinder and a thin wing profile with a rotating
flap. On the basis of the results for a thin profile, the particular cases
of a flat plate and a nonsymmetric profile are considered, calculating
the aerodynamic lift and pitch moment coefficients, Results are
presented in graphical form. P.T.H.

AT74-31219 Aircraft dynamics and automatic control. D.
McRuer, |. Ashkenas {Systems Technology, Inc., Hawthorne, Calif.],
and D. Graham (Princeton University, Princeton, N.J.; Systems
Technology, Inc., Hawthorne, Calit,}, Princeton, M.J., Princeton
University Press, 1973, 805 p. 479 refs, $27.50.

The subject of feedback control of flight is studied in depth.
Necessary mathematical technigues for approaching the synthesis of
gircraft flight control systems are reviewed, including Laplace
transform, transfer function, root locus, and open-oop/clased-loop
logarithmic frequency response methods. The equations of mation



for aeronautical vehicles are developed, and from these are evolved
the transfer functions of an aircraft’s response to control. The
analysis covers longitudinal and lateral dynamics and elementary
longitudinal and lateral feedback control. Finalty, the system design
process, inputs and system performance assessment, and multiloop
flight control systems are extensively covered. P.T.H.

A74-31245 Looking shead with hindsight /The Sixty-
Second Wilbur and Orville Wright Memorial Lecture/. G. Edwards
{British Aircraft Corp., Ltd., London, England). Aeronautical Jour-
nal, vol, 78, Apr. 1974, p. 134-146,

Developements in British aviation before and during the Second
World War are briefly reviewed, The history of the civil airliner
business after the war is cansidered, giving attention to the Viking,
the Viscount, and the Vanguard Aircraft developed in cooperation
between British and French aerospace firms are discussed, giving
attention 16 the Concorde and the Jaguar military supersonic tactical
fighter. The strength and composition of aircraft design engineering
manpower over the past four decades are considered along with
ecanomic developments in air traffic, UK aerospace exports, and the
significance of speed and time in air travel. . G.R.

AT74-31247 Some experimental results of the effect of 2
streamwise vortex on a two-dimensional wing. M. H. Patel and G.J
Hancock (Queen Mary College, London, England). Aeronautical
Journal, vol. 78, Apr, 1974, p. 151-155. 6 refs,

An experimental investigation was conducted of the phenomena
of low speed streamwise vortex-wing interference. Flow visualization
tests were carried out in addition 16 pressure plotting. Surface flow
patterns were obtained on a downstream aerofoil, Further tests were
conducted in a smoke wnnel. A fore wing generated a tip vortex inte
which smoke was introduced, photographs were taken as the vortex
passed over a downstream aerofoil. G.R.

A74-31275 GE ships final engine for flight-test B-1. M. L.
Yaffee. Aviation Week and Space Technaolagy, vol. 100, May 27,
1974, p. 4547, 50.

The fourth F101-GE-100 flight test engine for the supersonic
B-1 strategic bomber has been shipped for instatlation and testing.
The augmented turbofan 30,000-1b.-thrust engine passed an extensive
preliminary flight rating test in March. A schematic drawing
presented shows details of the turbofan powerplant. Variable inlet
guide vanes are in front of the two-stage fan and also in front of the
nine-stage high-pressure compressor. The F101 is the first engine to
use an infrared pyrometer as the basis of its control system. G.R.

AT4-114T74 Hydraulic muscle with slectrical controls. L.
L. Boulden. Machine Design, vol. 48, May 30, 1974, p. 57-61.
Fiy-by-wire (FBW) methods have been developed by the Air
Force as a way to boost reliability, cut energy lasses, and tighten
servo response. In FBW or control-by-wire {CBW), the entire
hydraulic system is located at the point of actuation. The valves are
controlted electrically from a distance, sothat the entire hydraulic
system can be placed deep inside a machine, or in other remote,
inaccessible locations. One of the biggest problems with applying
FBW/CBW is overheating of the actuator package. Approaches for
dealing with this problem are discussad. G.R.

A74-31611 A low cost pi-n diode phase shifter for
airbotne phased-array antennas. F. G. Terrio, R. J. Stockton (Hughes
Aircraft Co., Culver City, Catif.), and W. D. Sato. |EEE Transactions
on Microwave Theory and Technigues, vol, MTT-22, June 1974, p.
688-602, Resaarch supported by the Hughes Aircraft Co.; Contract
No. F33615-73-C-5160.

This paper presents a description of a p-i-n diode phase shifter
that was designed for low cost production for use in X-band
phased-array Systems. The phase shifter is designed to make

maximum use of photoetched circuit components and low cost

a2

A74-31795

materials, and is well suited for assembly an a fuily automated
assembly line. The salient features of this phase shifter are a
printed-circuit transmission structure and inexpensive RF connectors'
that are integrated into the circuit package. The microwave per-
formance characteristics are generally superior to those of equivalent
devices: a useful band width of 40% with an average insertion loss of
1.6 dB has been demaonstrated with 3-bit units. (Author)

A74-31642 Reachabla sets for tracking. P. J. Wong and A.
J. Kormak (Stanford Research Institute, Menio Park, Calif.). Opera-
tions Research, vol. 22, May-June 1974, p. 497-509. Navy-supported
research.

The Pontryagin maximum principte is used to derive a set of
squations which describe the reachable set. The reachable set is the
set of all possible aircraft positions at a certain time, taking into
account the aircraft position and velocity at a previous time along
with limits concerning the ability of the aircraft to maneuver and
change speed. The theory developed in the analysis can be applied to
the search and tracking of vehicles other than aircraft, as long as the
searching system and vehicle satisfy the modeling assumptions. The
method can also be extended to three-dimensional applications. G.R.

A7431705 # Rantom vibration of aircraft undercarrisges
with nonlinear characteristics. O. Kropac and J. Sprinc {Vyzkumny a
Zkusebni Letecky Ustav, Prague, Czechoslovakial. (International
Conference on Nontinear Osciflations, 6th, Peznan, Poland, Aug
29.5ept. 4, 1972} Zagadnienia Drgan Nigliniowych, no. 14, 1973, p.
393-416, 11 refs. :

Attention is given to the estimation of vertical motions and
loading forces acting on an aircraft landing gear under all important
ground operation regimes including taxiing and transient regimes
during take-off and landing runs. The system input function is given
by the roughness of the runway and the forward aircraft speed. This
input i of random nature so that methods of statistical dynamics are
to be used. For estimates of power spectral densities, models with
parametrically linearized elastic terms of the shock absorber are’
adequate. For detailed studies requiring the knowledge of distribu-
tion functions, the Markov process approach is recommended making
it possible for all types of nonlinearities to be fully included. The
transient regimes are solved as quasi-stationary ones, i.e., with mean’
values of the processas changing very slowly as compared with the
changes of their random components. The .advantages of multiple-
mest models enabling a closer explanation of some complex
dynamical phenomena are outlined. FR.L

ATA-31745 # Qbservable changes of load sample function
due to structural elastjcity. L, Laudanski {Warszawa, Politechnika,
Warsaw, Poland}. (International Conference on Neniinsar Oscills
tions, 6th, Poznan, Poland, Aug 29.Sept 4, 1972} Zagadnienia
Drpan Nisliniowych, no. 15, 1974, p, 337-351. 22 refs.

The present work describes a new method for analyzing the.
dynamic loads of a flexible construction subjected to stochastic
disturbancas. New numerical characteristics of the stationary and
Gaussian processes describing the load history of the construction are
detwrmined and used in the example taken from aeronautical
applicatiors {a response of a flexible glider to continuous turbu-
lence}. {Author).

A74-31796 The new Douglas ‘Minipac’ ejection seat. O, E.
Howland {Douglas Aircraft Co., Long Beach, Calif.). SAFE Journal,
vol. 4, Spring 1974, p. 18-20. .

It is pointed out that the fatality rate for rotary-wing sircraft is
almost three times that of fixed-wing aircraft. Forty to sixty per cant
of ‘helicopter fatalities can be prevented by an adequate in-flight
wscape system. The new Minipac ejection seat is to provide this
escape  systemn, Minipac is an ultra-light weight, low impuise, .
fast-renction seat system. Details.of Minipac design and its principles
of operation are discussed. G.R.
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STAR ENTRIES

N74-21031*) Kanner (Leo} Associstes. Redwood City, Calif.
PROCESS AND DEVICE FOR ADAPTATION OF SHARP

LEADING EDGE AIRFOILS TO ANY SPEED, SUBSONIC OR

SUPERSONIC
Washingten NASA  Apr. 1974 27 p  Transl. into ENGLISH
from French Patemt no. 1071234 (19 Nov. 1952}
({Contract NASw-2481} )
(NASA-TT-F-15569) Avail: .NTIS HC $4.50 CSCL O1A

The invention of a method for changing the configuration of
sharp leading edge airfoils during flight to maximiza their efficiency
in any speed range is described. The primary machanism usad
is a deflacting or slotted flap with shap leading edge which
can ba used in aircraft wings, stabilizers, or air intakes. Daflaction
of tha fiap brings the airflow into a position tangential to the
sdge and the shock wave strikes the edge itself or the area of
its immediate vicinity. Prassure measurement devices enable the
pilot or an automatic control system tc make the proper change
in the deflaction of the flap as a function’ of the speed of the
aircraft, Author

N74-21833%§ Kansas Univ Center for Research, Inc., Lawrence,
Flight Resaarch Lab.
AN ANALYTICAL INVESTIGATION OF WING-JET INTERAC-
TION
Edward C. Lan Apr. 1914
(Grant NGR-17-002-107)
"(NASA-CR-138140; CRINC-FRL-74-001}
HC $10.00 CSCL 01A

The asrodynamic intaraction between the wing and an inviscid
jet with Mach number nonuniformity is formulated by using a
two-vortex-sheet model for the jet. One of the vortex sheets
accounts for the induced jet flow and the other the induced
outer flow. No additional source distribution is needed for the
jot at an sngle of attack. The above problam is solved by satistying
the jst and wing tangency and the jet pressure-continuity
conditions and using a quasi vortex lattice method for computing
the induced flow field. The latter ‘'method is derived through
theoretical consideration by properly accounting for singularities
present in the equations and possesses the same simplicity and
generality as the conventional vortex lattice method but has &
better rate of numerical convergence. The resulting system of
algebraic squations is solved by Purcell's vector method. The
numerical formulation is first applied to the wing-slipstream
intaraction problam. Results for one centared-jet configuration
are compared with those predictad by some axisting theories,

Author

136 p refs

Avail:  NTIS

N74-21634%4 National Aercnautics and Space Administration.
Langley Research Canter, Langley Station. Va.

LOW SPEED AERODYNAMIC CHARACTERISTICS OF
NACA 8718 AND NACA 4416 AIRFOILS WITH 35 PERCENT-
CHORD SINGLE-SLOTTED FLAPS

Gere J. Bingham and Kevin W. Noongn Washington May
1974 52 p refs Prepared in cooperation with Army Air Maobility
R and D Lab.. Hampton, Va. :
{NASA-TM-X-2623; L-8410}
O1A

Avail: NTIS HC $3.75 CSCL
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applied to a numerical axample.

N74-21639

An investigation was conducted in a low-turbulance pressure
tunnsl to detarmine the two-dimansional lift and pitching-momeant
charactaristics of an NACA 8718 and an NACA 4418 wirfoil
with 356-percent-chord single-siotted flaps. Both models were
tasted with flaps deflected from O deg to 45 deg, at angles of
attack from minus 6 dag to sevaral degrees past stall, at Reynolds
numbers from 3.0 million to 13.8 million. and primarily at a
Msch number of 0.23. Tests were also made to determine the
effect of several slot entry shapes on performance, Author

N74-21636%} National Aeronautics and Spaca Administration.
Langley Research Center. Langley Station, Va.
ON THE USE OF THICK-AIRFO!L THECRY TO DESIGN
AIRFOIL FAMILIES IN WHICH THICKNESS AND UIFT ARE
VARIED INDEPENDENTLY
Raymond L Barger Washington May 1974 15 p refs
(NASA-TN-D-7579; L-9350) Avail: NTIS HC $3.00 CSCL
01A

A method has been developed for designing families of airfoils
in which the members of a family have the same basic type of
pressure distribution but vary in thickness ratio or lift, or both.
Thickness ratio and lift may be prascribed independsntly. The
method which is based on the Theodorsen thick-girfoil theory
parmits moderate variations from the basic shape on which the
family is based. Author

N74-21636§ Aeronautical Research Labs. Melbourne {Aus-
tralia}.
A PRELIMINARY TOWING TANK STUDY OF THE TRAILING
VORTEX GENERATED BY A RECTANGULAR WING,
INCLUDING THE EFFECTS OF SEVERAL TIP MODIFICA-
TIONS
D. H. Thompson Sep. 1973 42 p refs
{ARL/A-Note-342) Avail: NTIS HC $5.25 CSCL O1A

The structure of the trailing vortex generated by a rectangular
wing in a small towing tank has been studied using the hydrogan
bubble flow visualization technique. The effects on the vortex of
starting and stopping the towing carriage and of passing a body
through the vortex core have been examined. A tctal of fourtesn
maodifications to the basic wing have been tested for the effect
of sach on the trailing vortex. Thase modifications which most
altered the vortex structure were a spoiler on the wing upper
surface at the tip: a circular end plate and a perforated tip
extension. Author

N74.21637F Technion -
Aeronautical Enginegring.
DETERMINATION OF THE ALLOWABLE TOLERANCES FOR
THE ASYMMETRIES OF A FREE ROLLING VEHICLE
A. Kirszenblat Aug. 1973 31 p refs
|TAE-185} Avail: NTIS HC $4.75

A method for determining tolerances on free rolling missile
asymmetries is presented. Practical flight limitations, such as a
specified maximum lateral aerodynamic load, are taken into
account. The proposed method can deal with missile dynamics
described by differential equatians of motion. It is demonstrated
far the case of a vehicle having a lateral center-of-gravity and
aeradynamic asymmetries. The wehicle tolerance contour with
the mass asymmetry a5 an independent variable is calculated
by an optimal parameter search combining the gradient projection
technique and the continuation method. For this search, the
maximum value of the lateral load and its partial derivatives
with respect 10 the asymmetry parameters must be known. They
are obtained by integrating numericalty the differential equations
of motien and the related sensitivity equations. The method is
Author. |

Israel Inst. of Tech., Haifa. Dept of

N74-21639*# National Aeronautics and Space Administration.
Lewis Research Center, Cleveland. Dhio.

FLIGHT REYNOLDS NUMBER EFFECTS ON A CONTOURED
BOATTAIL NOZZLE AT SUBSONIC SPEEDS

Roger Chambarlin  Washington May 1974 24 p refs
m’:‘SAvTM-X-QOSS: E-7818) Awvail: NTIS HC $3.00 CSCL



N74-21841

A contoured boattail mozzle typical of those used on a
twin-arigine fighter was tested on an underwing nacelle mountad
on ar* F-106B aircraft. The gas generator was a JB85-GE-13
tuibwjei ungine, The effects of Reynolds number. Mach number,
and angie of attack on boattail drag and boattail pressure profiles
warsg investigated. Increasing Reynolds number caused a slight
reduction in boattail drag at both Mach 0.7 and 0.9. The nozzle
hat relatively low boattail drag even though the flow was saparated
over 8 large portion of the beattail. Author

N74-21641§ Lockheed-Georgia Co.. Marietta.
VALIDATION OF NEW GUST DESIGN PROCEDURES FOR

MILITARY TRANSPORTS Final Report., 1 Mar. - 9 Nov,
1973

James J. Spitler Nov. 1973 115 p refs

(Contract F33615-73-C-3047; AF Proj. 1367}

(AD-775385;, LG73ERQ153; AFFDL-TR-73-118} Avail: NTIS

CSCL 01/1
AFFDL-TR-70-106, Dasign Manual for Vertical Gust Based
on Power Spectral Techniques, outlines four procedures for design
of aircraft for vertical gusts. Validation of these new gust design
procedures for military aircraft is provided by application of
. thesa procedures 10 four military transports. Lockhesd models
C-130, C-141A, C-140. C-130. and C-BA provide the means to
aviluate design gust response for a range of gross weights from
20,000 to 750,000 pounds and encompass design features such
as straight and swept wings, prop jets, fan jets. and turbo jets.
The four design procedures, each successively more detailed,
are applied‘far each aircraft evaluation even though they may
not be raquired. In practice. the design manual allows analysis
conglusion wpon successful completion of the less detailed

procedures. {Modified author abstract) GRA
N74-21844§ RAND Corp. Santa Monica. Catif.
THE FLOW OVER A POROUS BODY: A SINGULAR

PEATURBATION PROBLEM WITH TWO PARAMETERS
K Garsten and J. F. Gross May 1973 47 p refs
{AD-775072; R-9B0-PR} Avail: NTIS CSCL 01/1
The proper design of high-speed aircraft depends to a large
extent on the ability to predict the skin-friction and heat-transfer
charactaristics resulting from the interaction of the surface of
the aircraft with the surrounding medium. At high speeds, viscous
heating in the laminar boundary layer on the surface of the
vehicle can cause elevated temperatures that result in loss of
structural integrity or ablation of the surface. To alleviate rhis
problem. a coolant can be injected through pores in the surface.
Surface heating is reduced both by the action of the coolant
and by the diminished heat transfer resulting from an incraase
in boundary-tayer thickness. The report discusses the effects of
injection or suction of material near the stagnation point of a
porous body--the extreme forward point where the concorming
air is brought 1o rest and the boundary layer essentially begins.
Emphasis is given to strong injection and suction problems.
GRA

N74-21645)§ McDonnell-Douglas Corp., Long Beach. Calif.
ANALYTICAL STUDIES OF TWO-ELEMENT AIRFOIL
SYSTEMS Interim Report. Feb. 1971 - Dec. 1973
Richard M. James Feb. 1974 277 p refs
(Contract NQO0i4-72-C-0218)
(AD-775538; MDC-J5831) Avail. NTIS CSCL Ot/1

The report represents an interim stage of a research program
sponscred by ONR to try and put the basic mathematics of
design and flow analysis methods for two-element airfoil systems
on an equivalent footing 1o that of single element configurations
with the ultimate end in view of producing optimum designs.
Techniques of conformal mapping and multiple image reflection
are used to solve problems connected with two disjoint circles
and then to develop the integral equations describing problems
of real interest posed in a canenical domaire -- the annular
space between two concentric circles. Using this point of view,
the essential character of a promising general technigue is
deduced. (Modified author abstract) GRA
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N74-21846% 4

Calif.

A MEIETHOD FOR AVOIDING INSECT ROQUGHNESS ON

AIRCRAFT : .

F. X. Wortmann Washington NASA Apr. 1974 13 p refy

Trang). into ENGLISH from Luftahritechnik. Raumfahrttechmik

{West Germany}, v. 9, no. 9, Sep. 1963 p 272-274

{Contract NASw-2483)

{NASA-TT-F-15454) Avail: NTIS HC $4.00 CSCL 01C
Insect-induced roughness on aircraft can be avoided by highly,

slastic rubber coverings on wing and control surface leading

edges. Film photographs have shown that such elastic surfaces

can slastically reflect impacting insects or viscous liquid drops,

This prevents the formation of insect roughness and tha

endangered fuselage and wing leading edges remain smooth.

Author

Scientific Translation Service, Santa Barbara,

N74-21647*} Kansas Univ. Center for Aasearch, Inc., Lawrenca.
Flight Research Lab.
AN INVESTIGATION OF SEPARATE SURFACE STABILITY
AUGMENTATION SYSTEMS FOR GENERAL AVIATION
AIRCRAFT Progress Report
Apr. 1974 100 p ref
{Grant NGR-17-G02-095)
(NASA-CR-138120; PR-9) Avail: NTIS HC $8.00 C5CL 01C
The status of a project to develop and evaluate separate
surface stability augmentation systems for general aviation aircraft
is discussed. The etectrical design, rolli heading hold is described
and schematic diagrams and an operational description are
provided. The flight tests program is explained. Various failure
conditions are proposed and the effects on the stability of the
aircraft are analyzed. Author
N74-21648*§ Oklahoma State Univ, Stillwater. School of
Electrical Engineering.
OPTIMAL CONTROLLER DESIGN FOR HIGH PERFORM-
ANGCE A'RCRAFT UNDERGOING LARGE DISTURBANCE
ANGLES Final Report
Ronald P. Rhoten 28 Feb. 1974
{Grant NGR-37-002-096)
{NASA-CR-138130} Avail: NTIS HC $9.25 CSCL 01C
An examination of two aircraft cantroller structures applicable
to on-hne implementation was conducted. The two controllers,
a linear regulatar model follower and an inner-product model
follower, were applied to the lateral dynamics of the FB-C aircraft.
For the purposes of this research effort, the lateral dynamics of
the F8-C aircraft were considered. The controller designs were
evaluated for four flight conditions. Additionally. effects of pilot
input, rapid variation of flight condition and control surface rate
and magnitude deflection limits were considered. Author

124 p

N74-21649*4 National Aeronautics and Space Administration.
Langley Research Center, Langley Station. Va.
FREE-FLIGHT INVESTIGATION OF THE STABILITY AND
CONTROL CHARACTERISTICS OF A STOL MODEL WITH
AN EXTERNALLY BLOWN JET FLAP
Lyste P. Partett. Sandy J. Emerling, and Arthur E. Phelps. Ili
{Army Air Mobility R and D Lab. Hampton. Va] Washington
Apr. 1974 84 p refs
{NASA-TN-D-7411; L-9148}
o1B

The siahility and controt characteristics of a four-engine
turbofan STOL transport mode$ having an externally blown jet
flap have been investigated by means of the flying-madel technigque
in the Langley full-scale tunnel. The flight charactenistics of the
model were investigated under canditions of symmetric and
asymmetric (one engine inoperative) thrust a1 Tift coefficients up
to 9.5 and 5.5, respectively. Static characteristics were studied
by conventional power-on force tests over the flight-test
angle-of attack range including the stali. In addition 1o these
tests, dynamic longitudinal and lateral siability calculations were
performed for comparison with the flight-test results and for
use n correlating the model results with STOL handling-qualities
critaria. Author

Avail: MTI$ HC %400 CSCL



N74- 21650*# Kanner (Leo} Associates, Redwaod City, Calif.
NEAR FIELD AND FAR FIELD SOUND RADIATION FROM
Do 31 V/STOL JET TRANSPORT AND POSSIBILITIES FOR
NOISE ABATEMENT IN FUTURE V/STOL DEVELOPMENT
Peter Bartels Washington NASA  Apr. 1974 126 p  refs
Transl. into ENGLISH of "Schallabstrahlung im Nah- und Fernfeld

des V/STOL Swrahltransporters Do 31  wund  Laerm-
minderumgsmaeglichkeiten bei Zukuenftigen VSTOL-
Entwicklungen. Dornier-Werke G.mb.H. Friedrichshafen, West
Germany, BMVG-FBWT-72.23, 1972 167 p

(Contract NASw-2481)

INASA-TT-F-15534; BMVy-FBWT-72-23} Avail: NTIS

HC $9.50 CSCL O1C

Thearetical and experimental near and far fieid noise studies
on the Do 31 V/STOL jet transport aircraft are presented in
updated form. Particular significance is also attached to the
raduction in noise which the Do 31 has already made possible
at existent girports and the problems of noise and noise abatement
associated with present and future V/STOL designs. The V/STOL
aircraft's flexibility in the selection of Might procedures allows it
to adapt well to local conditions. This is important not only
militarily but also m terms of optimum economy and naise
abatement. Author

N74-21881*# Scientific Translation Service, Santa Barbara.
Calif.
VSTOL AIRCRAFT STABILITY AND CONTROL EXPERIENCE
FAOM METHODS AND RESULTS OF Do 31 FLIGHT
TESTS
H. Wuennenberg Weashington NASA Apr. 1974 84 p refs
Trangl. into ENGLISH of “"Stabilitast und Steuerbarkwit von
V3TOL-Flugzuegen nach Verfahren und Ergebnissen aus der De
31-Flugerprobung”, Domier-Werke G.m.b H,.. Friedrichshafen.
‘West Germany, BMVG-FBWT-72-26, 1972 90 p
[Contract NABw-2483}
[NASA-TT-F-15531.
HC $7.25 CSCL O1C
Stability and control of V/STOL aircraft are discussed, Though
the V/STOL handling qualities criteria in AGARD-Rep 577 and
US-MIL-F-83300 carrespond to a certain extant to the flight
test results of the Do 31, the MIL Spec. in particular is not
applicable to jet i ¥/STOL aircraft with attitude stabilization
systerny. The principles of control and stabilization used for the
Do 31 have proved its validity and have even enabled the pilots
to perform simulated IFR transitions up to hovering flight. However,
for an operational aircraft, improvaments to simplify handling
and further automation of the landing approach are essentially
necessary for all-weather operations. Author

BMVg-FBWT-72-25) Avail:  NTIS

N74-21882*J National Aeronautics and Space Administration.
Langlay Research Center, Langlay Station. Va.

COMPARISON OF ACOUSTIC PERFORMANCE OF FIVE
MUFFLER CONFIGURATIONS ON A SMALL HELICOPTER

Robert J. Pegg and David A. Hilton Washington May 1874
37 p refs

(NASA-TN-D-7495; L-8990) Awvailk NTIS HC $3.26 CSCL
o1c

A fiald noise measurement program has been conducted on
a standard Bell 47 series helicopter and on one that had been
modified with specially designed, aiframe-mounted mufflars 1o
reduce tha engine exhaust noise. The purpose of the study was
to evaluate the acoustic performance of five experimental exhaust
muffler configurations for a helicopter reciprocating engine in an
operational environment. All mufflar configurations produced
bensficial engine axhaust noise reductions but some configurations
were markedly better than others. Flyover noise results indi-
cated that matimum overall noise reductions of approximately
B dh were obtained with the various mufflers. The rotor noise
was judged to be the dominant noise component for the
muffier-squipped helicopters whereas the engine noise was the
. dominant companent for the basic configuration. Author

N74-21883"§# National Aeronautics and Space Administration,
Langley Ressarch Center, Langley Station, Va.
EXTRACTION FROM FLIGHT DATA OF LONGITUDINAL
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AERODYNAMIC COEFFICIENTS FOR F-8 AIRCRAFT WITH
SUPERCRITICAL WING
James L Williams and William T. Suit Washington May 1974

26 p refs
(NASA-TN-D-7470; L-9203) Avail: NTIS HC $3268 C5CL
D1C

The longitudinal aerodynamic derivatives of tha F-B aircraft
with supercritical wing were obtained from flight data by -a
parameter-axtraction algorithm at Mach numbers of 0.8, 09,
and 0.98. A set of derivatives were obtainad from which calculated
aircraft responses were correlated almost identically with actual
flight responses. In ganeral, the trends of the extracted derivatives
obtained by the algorithm agreed with those obtained by a
Newton-Raphson method and with preliminary data from the
Langley 8-foot transonic pressure tunnel. Tha wind-tunnel damping
derivatives were, however, substantially higher than the converged
damping derivatives possibly because of Reynolds numbar
diffarences between flight and model tests. Author

N74-21854%§ Nationa! Asronoutics and Space Administration.
Amaes Research Center, Moffatt Field, Calif.
SENSITIVITY OF TRANSPORT AIRCRAFT PERFORMANCE
AND ECONOMICS TO ADVANCED TECHNDLOGY AND
CRUISE MACH NUMBER
Mark D. Ardema Feb. 1974 55 p
(NASA-TM-X-82336) Avail: NTIS HC $5.75 CSCL 01C
Sensitivity data for advanced technology transports has baen
systematically collected. This data has been generated in two
separate studies. In the first of these. three nominal, or base
point, vehicles designed to cruise at Mach numbers .85 .93.
and .98, respectively, were defined. The effects on perfarmance
and economics of perturbations to basic parameters in the areas
of structures, aerodynamics, and propulsion ware then determined.,
In all ceses. aircraft were sized to mseet the same payload and
range as the nominals. This sensitivity data may be used to
assess the relative effects of technology changes. The second
study was an assessment of the effect of cruise Mach number.
Three families of aircraft were investigated in the Mach number
range 0.70 two 0.98: streight wing aircraft from 0.70 to 0.80;
sweptwing, non-area ruled aircraft from Q.80 to 0.95; and area
ruled aircraft from 0.90 to 0.98. At each Mach number, the
values of wing loading, aspect ratio, and bypass ratic which
resulted in minimum gross takeoff weight were used. As part of
the Mach number study, an assessment of the effect of
increased fual costs was mada. Author

N74-21656*} Boeing Commercial Airplane Co., Seattle, Wash.
REDUNDANT ACTUATOR DEVELOPMENT STUDY Final
Report
D. R. Ryder Dec. 1973 73 p refs
{Contract NAS2-7653)
(NASA-CR-114730; D6-41511) Awvail:
o1

Current and past sepersonic transport configurations are
reviewed 1o assess redundancy reguirements for future airplane
control systems. Secondary actuators used in stability augmenta-
tion systems will probably be the most critical actuator application
ard require the highest level of redundancy. Two methods of
actustor redundancy mechanization have been recommended for
further study. Math models of the recommended systams have
besn daveloped for use in future computer simulations. A long
range plan has been formulated for actuator hardware development
and testing in conjunction with the NASA Flight Simulatar for
Advenced Aircraft. Author

NTIS HC $6.75 CSCL

N74-21857§ National Transportation Safaty Board, Washington,
D.C

SPECIAL STUDY: US GENERAL AVIATION ACCIDENTS
INVOLVING FUEL STARVATION, 1970 - 1872
11 Apr. 1974 29 p
(NTSB-AAS-74-1} Avail: NTIS HC $450

Fuel starvation accidents are analyzed involving 29 selected
makes and maodels of fixed-wing aircraft, which occurred in sl
operations of U. S. General Aviation from 1970 through 1972



N74-21658

Of the selected group. 12 aircraft were found to be more, or
less. susceptible to fusl starvation than the others. Accidents
involving these 12 aircraft were reviewed in detail to define the
primary causes of fuel starvation and other associated causal
factors. Chronic difficulties and influantial factors, found in the
accident file review and technical research were discussed with
representatives of the Federal Aviation Administration and three
manufacturers of ganaral aviation aircraft. From these discussions,
remedial measures to reduce the number of fuel starvation
accidents were formulated. Author

N74-2166B*# National Asronautics and Space Admiristration.
Langiey Research Canter, Langley Station, Va.
SIMULATION OF DECELERATING LANDING APPROACHES
ON AN EXTERNALLY BLOWN FLAP STOL TRANSPORT
AIRPLANE
William D, Grantham, Luat T. Nguyen. and Perry L. Deal
Washington May 1974 50 p refs
(NASA-TN-D-7463; L-9242) Avail: NTIS HC $325 CSCL
01C

A fixad-base simulator program was . conducted to define
the problems and methads for solution associated with parforming
decelerating landing approaches on a representative STOL
transport having a high wing and equipped with an extarnal-flow
jet flap in combination with four high-bypass-ratio fan-jat engines.
Real-time digital simulation techniques were used. The computer
was programed with equations of motion for six degress of
freadom and the aerodynamic inputs were based on measured
wind-tunnel data. The pilot's task was to capture the localizer
and the glide slope and to maintain them as closely as possible
while decelerating from an initial airspeed of 140 knots to a
final airspead of 75 knots, while under IFR conditions.  Author

N74-21669%} ODevelopmental Sciences, Inc., City of industry,
Calif. Aerospace Tachnology Div.
OBLIQUE WING REMOTELY PILOTED RESEARCH AIR-
CRAFT. VOLUME 1: DEVELOPMENT Final Report
Apr. 1974 144 p Original Contains Color lllustrations
{Contract NASZ2-7211)
{NASA-CR-114723) Awvail: NTIS HC $10.25. C5CL 01C

Tha NASA Ames/DSI obligue wing remotely piloted research
aircraft is a highly unusual, variable remotely piloted vehicle whose
cenfigusation and capabilities are the result of certain initial design
guidelines that, in terms of conventional aircraft structures and
configurations, would be considered to be contradictory and
unachievable. Accordingly, the novel design of the yawed wing
RPV is at odds in many raspects with conventional aircraft practice.
Novelty, then, forms the first, unwritten. design guideline. This
design is intendad to move away from convention in geometry,
structure, and materials, The specific guidelines followed in the
design of the yawed wing APV and a shon discussion of the
impact of each on the configuration of the vehicle are present-
od, Author

N74-21660"§ Battelle Columbus Labs., Ohio.
EFFECTIVENESS EVALUATION OF 5TOL TRANSPORT
OPERATIONS (PHASE 2) Final Report
David W. Welp, Ronald A. Brown. David G. Wiman, and Mark
B. Kuhnat 8 Feb. 1974 204 p refs
(Contract NAS2-B889}
(NASA-CR-137481} Avail: NTIS HC $13.25 CSCL 01C

A computer simulation program which models a commercial
short-haul aircraft operating in the civil air system was developed.
Tha purpose of the program is to evaluate the effact of a given
aircraft avionics capability on tha ability of the aircrafi 1o parform
on-time carriar operations. The program outputs consist primarily
of those quantities which can be used to determine direct operating
costs. These include: (1) schedule reliability or delays, {2}
-repairs/ replacements, (3) fue consumption, and {4} cancells-
tions. More comprehensive models of the terminal area enviran-
ment were added and a simutation of an existing airline operation
was conducted to obtain a form of modal verification. The
capability of the program to provide comparativa results {sensitivity
analysis) was then demonstrated by modifying the aircraft avionics
capability for additional computer simulations. Author
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N74.21661%§ California Univ., Davis. Dept. of Mechanical
Engineering. ,
STUDY OF DYNAMICS OF X-148 VTOL AIRCRAFT Final
Report, Oct. 1970 - Sep. 1973
W. V. loscutoff, J. L. Mitchiner. R. A. Roesener, and J. A,
Seevers Nov. 1973 253 p refs
(Grant NGR-05-004-051}
(NASA-CR-138185) Avail: NTIS HC $15.75 CSCL 01C
Research was initiated to invastigate certain facets of modern
control theory and their integration with a digital computer to
provide a tractable flight control system for a VTOL aircraft,
Since the hover mode is the most demanding phass in the
operation of a VTOL aircraft, the research efforts were concentrated
in this mode of aircraft operation. Research work on three different
aspects of the operation of the X-14B VTOL aircraft is digcussed.
A general theory for optimal, prespecified, closed-loop control is
developed. The ultimate goal was optimal decoupling of the modes
of the VTQL aircraft 1o simplify the pilot’s task of handling the
aircraft. Modern control theory is used to design deterministic
state estimators which provide state variables not measured
directly, but which are needed for state variable feedback control.
The effect of atmospheric turbulence on the X- 148 is investigated.
A maximum magnitude gust envelope within which the aircraft
could oparate stably with the available control power is
determined. Author

N74.21663% Technische Univ., Berin (West Germany). Inat.
fuer Luft- und Raumfahn.
PROBLEMS OF PILOT-AUTOMATIC CONTROL INTERAC-
TIDNS IN FLIGHT CONTROL {DAS PROBLEM DES
ZUSAMMENWIRKENS VON FLUGZEUGFUEHRER UND
REGLER IN DER FLUGFUEHRUNG]
D. Dey and U. Kirchhoff May 1973
GERMAN
(ILR-4-1973} Avail: NTIS HC $9.75
The problems in pilot-controller interaction are discussed
from the viewpoints of blind landing automation for CTOL aircraft
and stabilization of VTOL aircraft. For the optimization of the
task division between pilot and automation, the properties and
capabilities of the human being were compared with those of
tha technical controller. Optimization criteria for the design of a
flight control systam are requirements of safety, performance,
and economy. Based on the compiementary properties of the
pilot and the automatic system, a strong man-machine integration
is proposed, and the model reptesentations of a hierarchical
systems structure for systematic design of flight control systems
is described. The hierarchy model is applisd to the guidance
simulation study of a havering VTOL aircraft. ESRO

134 p  refs In

N74-21864§ Toronto Univ. {Ontario}.
Studies.
A NUMERICAL STUDY OF THE EFFECTS OF AIRCRAFT
MANOQEUVERS ON THE FOCUSING OF SONIC BOOMS
Ronald O. Onyeonwu Jul. 1973 120 p refs
(Grant AF-AFOSR-1885-70; AF Proj. 9783)
{AD-775095: UTIAS-192; AFQSR-74-0181TR)
€sCL 01/2

The effacts of aircraft maneuvers on the focusing of sonic
booms are investigated for a3 model atmosphere which is piecewisa
linear in wind and sound speads, and piecewise constant in
wind direction. Ray-tube arsas and trajectories are obtained in
closed form for a real atmosphere with winds and aircraft in
arbitrary maneuvers. A mathematical formalism is developed
for identifying the focusing ray in general maneuvers. leading to
a direct and accurate determination of the caustic surface ground
intercapt. The algorithms derivad in the analysis complement
those of Hayes to form the basis for a computer program for
predicting sonic boom properties. Thers appears to be a
ten-fold reduction in computing time as compared with the
Hayes-Haefeli program. (Modified author abstract) GRA:

|

N74-21686f Honeywell, Inc., Minneapolis. Minn. Systems andi
Research Canter. '
F-14 OPTIMUM FLIGHT MODES, VOLUME 1 Final Raport,’
1 Jul. 1972 . 30 Sep. 1873

Inst. for Aerospace

Avail: NTIS



0. C Sederstrom and K. L. Curtner Oct. 1973
(Contract NODO14-72-C-0405; NR Proj. 213-098}
(AD-775246) Avail: NTIS €SCL 01/3

An F-14 optimum flight modes study is described. The overall
objective of the project was to define an energy management
demaonstration system which could use the F-14A with its existing
computer systems as a flight test vehicle. The work included
development of a computer program to determine perfermance
and generate trajectories for various energy management modes.
An energy management demonstration system is presented, the
computational aigorithm is described. and potential performance
benefits resuiting from the use of an energy management system
are discussed. Authar (GRA}

121 p refs

N74-21666# Naval Ship Research and Development Center,
Bethasda, Md. Awiatian and Surface Effects Dept.
CIRCULATION CONTROL: A BIBLIOGRAPHY OFf MSRDC
RESEARCH AND SELECTED OUTSIDE REFERENCES
Michael B. Stone and Robert J. Englar Jan, 1974 18 p refs
(A[;-?75284: NSRDC-4108; Aero-1191} Avail: NTIS CS5CL
01/1

. The report presents a bibliography of technical nates. formal
reports, and technical papess by personnel of the Rotary Wing
Division of the Aviation and Surface Effects Department, Naval
Ship Research and Development Center (NSRDC) from the
beginning of catendar year 1969 wntil the end of fiscal year
1973. The citations are arranged chronologically and represent
the technology of circulation control as it has developed at NSRDC.
The repart also cantains appendixes of selected outside references
which are pertinent to circulation contrak. Author {GRA)

N74-21667§ Borst (Henry V) and Associates, Rosemont, Pa.
SUMMARY OF PROPELLER DESIGN PROCEDURES AND
DATA. VOLUME 1: AERODYNAMIC DESIGN AND
INSTALLATION
Henry V. Borst Nov. 1972 323 p refs
(Contract DAAJD2-72-C-0033; DA Proj. 1G1-82207-AA-72)
(A3-7?4331; USAAMRDL-TR-73-34A-Vol-1} Awvail: NTIS CSCL
a1/3

The technology needed for the Hesign and installation of
propellers is presented and summarized in three volumes.
Volume | [Aerodynamic Design and Installation) contains the basic
theory and necessary design procedures for establishing the
external geometry and performance of any propeller. The
procedures and data which apply for both single and dual rotation
propellers are established for the entire range of flight conditions.
The parformance of propellers operating at off design condition,
high values of shaft angle of attack and negative thrust condition
is given Auwthor (GRA)

N74-21668§ Borst (Henry V.| and Associates, Rosemont, Pa.
SUMMARY OF PROPELLER DESIGN FROCEDURES AND
DATA. VOLUME 2: STRUCTURAL ANALYSIS AND BLADE
'DESIGN Final Technical Report
William Amatt. Wiltiam E. Bates, and Henry V. Borst Now.
1973 381 p refs
(Contract DAAJO2-72-C-0033; DA Proj. 1G1-62207-AA-72)
(A‘E;f??4836; USAAMRDL-TR-73-34B-Vol-2} Avail: NTIS CSCL
01/3

The technology needed for the design and installation of
propellers is presented and summarized in three volumes.
Volume 2 (Structural Analysis and Blade Design] containg the
theory and data for the detailed structural and vibration analysis
of propellers. Included are estimating procedures for initial design
purposes: the details for designing solid. hollow, and caomposite
blades; and manufacturing techniques used. Author {GRA)

N74-21669# Naval Coastal Systems Lab., Panama City, Fla.
HELICOPTER TOW TESTS OF THE US COAST GUARD'S
AIR DELIVERY CONTAINER FOR OIL SPILL CONTAINMENT
BARRIER ’
John R. Kennedy Dec. 1973 23 p refs
(AD-774898; NCSL-198-73) Avail: NTIS CSCL 13/2

An il spill barrier with its air delivery packing container
was successfully towed by a Navy H-53 tow-equipped helicopter.
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Flight tow tests were canducted to demonstrate feasibility, develop
any required special equipment, and provide data for similar
Coast Guard tests. Author (GRA)

N74-21670§ Speas (R. Dixon) Associates, Manhasset, N.Y.
AIRLINE INDUSTRY FINANCIAL ANALYSIS WITH RESPECT
TO AIRCRAFT NOISE RETROFIT PROGRAMS 1972-13978
Final Report, Aug. - Dec. 1972
Leroy Simpson, Robert C. Knowles, and Jack B. Feir Jan. 1973
69 p refs
{Contract DOT-08-20088}
(PB-226586/6GA;  POT-DST-ONA-73-1}
HC $3.50 CSCL 01C .

An examination was made of the factors related to the
financing of capital investments that would be required by the
principal U.S. airlines to purchase and to install proposed noise
reducing retrofit hardware on their JT-3D and/or JT-BD engined
aircraft. The study indentified the number of such turbofan aircraft
expacted to be retrofit, the range of capital costs for three
alternative retrofit programs, the relationship of such costs to
total future airline financing requirements, and the variation of
retrofit cost impact among carriers in the U.5. airline industry.
The cost impact of retrofit was analyzed in relation to a forecast
of the principal U.S. carriers’ total future financing requirements
for flight and ground equipment. Total future financing require-
ments were analyzed in detail for four selected airlines.

Author (GRA)

Avail: NTIS

N74-21671# Boeing Vertol Co.. Philadelphia. Pa.
TAIL ROTOR DESIGN GUIDE Final Report, Nov. 1972 -
Aug. 1973
Wayne Wiesner and Gary Kohler Jan. 1974 254 p refs
{Contract DAAJD2-73-C-0010: DA Proj. 1F1-62204-AA-43)
(AD-775391; D210-10687-1. USAAMRDL-TR-73-99) Avail:
NTIS CSCL 01/3

The report presents general guidelines for the preliminary
design of tail rotors for single-rotor helicopters in low-speed
and hover flight. Application of these guidetines should alleviate
the directional control problems of single-rotor helicopters under
cenain conditions of wind speed and direction, height above
the ground, gross weight, and aititude, The main data base
used to develap the guidelines is the results of a wind tunnel
test of a tail rotor helicopter model conducted by Boeing. These
tests were conducted in and out of ground effect, in various
wind speeds to 35 knots. and with varying wind azimuths.
{Maodified author abstract) GRA

N74-21672§ Army Aviation Systems Command, St Louis,
Ma.
MAJOR ITEM SPECIAL STUDY (MISS], CH-47A HYDRAU-
LIC SERVOCYLINDER Interim Report, 1 Jan. 1964 - 1 Jul.
1973
Feb. 1974 22 p refs
[AD-775449; USAAVSCOM-TR-74-10)
01/3

Major Item Speciat Study {MISS) reports ara performed on
DA Form 2410 reportable components. These are time change
in items and certain condition change items selected because
of high cost or need far intensive management. Basically, the
MISS reports are concerned with analyzing reported removal
data presented in the Major Item Removal Frequency report.
The failure modes reported far each remaval are examined and
grouped into categories which are intended 1o clarify the intent
of the data reporting. From the data, removal distributions can
be plotted and an MTR {mean time to removal) can be calculated.
The MISS reports then investigate possible cost savings based
on total elimination of selected failura modes. These modes are
chosen because of the percentage of failuras they represent and/or
because they appear to be feasible Praduct Improvement Program
areas. Author (GRA)

Avail: NTIS CSCL

N74-21673§ McDonnell Aircraft Co., St. Louis, Mo.
AIR-TO-AIR FIRE CONTROL EXPOSITION, PHASE 3 (EXPO
3) Final Report, May 1972 - Jan. 1973

Robert L. Berg and Michael M. Sears Sep. 1973
{Contract F33615-72-C-2046; AF Proj. 69DF}

117 p refs



N74-21847

(AD-775360; AFAL-TR-73-2B7) Avail: NTIS CSCL 18/5

The Air-to-Air Fire Control Expasition (EXPOY Program, which
has 35 its goal investigate tire control system concepts for use
in advanced fighter aircraft. was continued as a Phase 3 effort.
The objactives of this follow-on phase were to madel and program
combined fire control system approaches {which included that
of an associsted participant) to the air-to-air gunnery problam,
model and implement degraded sensor inputs to the fire contral
systam models, provide capability for investigation of high velocity
ammunition, and to define a test plan for a flight simutator
optimization and evaluation of the fire control systems in a
subseguent program phase. {(Modified author abstract) GRA

N74-21847§ Bautella Columbus Labs.. Ohio.
APPLICATION OF INTERACTIVE GRAPHICS TO THE
AVIONICS EVALUATION PROGRAM Tachnical Report.
15 Jan. - 29 Jun. 1973 )
David W. Welp. Ronald A. Brown. Jerry L Pittengar, and Cavid
A. Nippert Nov. 1973 62 p
{Contract F33615-72-C-2081; AF Proj. 6091)
(AD-775372; AFAL-TR-73-270} Awvail: NTIS CSCL 09/2

A computar program for simulation and effectivenass
evaluation of avionics for military aircraft has been developed
and expanded for the purpose of providing the Avionics Laboratory
with the capability of executing the Avionics Evaiuation Pro-
gram {AEP) via interactive graphics and to adapt the program
for use on tha Avionics Laboratory computer. The_ P_«EPvis
vary large computer program with extensive multidiscugllne input
data. There was a very clear need to provide an easier means
of executing the program, storing potential input dats. a_nd
graphically presenting results. Ouring the contract extension
Battelle's Columbus Laboratories have (1} procured interactive
graphics equipment, (2} developed interactive softwarfa, _{3)
procured additional equipment for the Air Force Avionics
Laboratery PDP 11 computer to support the interactive capability.
and {4) made additional madifications to the AEP to enhance
its capability and to make it compatible with the PDP 11 computer.
This report prasents a description of tha rasultant effort. GRA

N74-21902§ Naval Air Development Center, Warminster, Pa.
Air Vehicle Technology Dept.
HOOK BOUNCE TEST OF THE C-2A A{RPLANE ARRESTING
GEAR A FRAME Final Report
R. B. Cadman 1 May 1973 15 p refs Revised
1A3—774085: NADC-72217-VT-Rev-A) Avail: NTIS CSCL
01/2

A laboratory hook bounce test was performed on a C-2A
arresting gear A frame to determine whether the A frame could
sustain the effects of 3000 arrested landings. A total of 8000
simulated hook bounce cycles were applied to the A frame during
tha test with no structural failures. With a test scatter factor of
two, the 6000 test cycles are aguivalent to 3000 service arrested
landings. Author (GRA)

N74-21903§# Naval Air Devalopmant Center. Warminster, Pa.
Air Vehicle Technology Dept.

HOOK BOUNCE TEST OF THE E-2A AIRPLANE ARRESTING
GEAR A FRAME Final Report

Robert B. Cadman 15 Dec. 1973 16 p
[AD-774086; NADC-72218-VT-Rev-A)
01/5-

A laboratory hook bounce test was performed on an E-2A
arrasting gear A frame to detarmine whether the A frame could
sustain the effects of 3,000 arrested landings. A total of 5,000
simulated hook bounce cyctes were applied to the A frame during
the test with no structural failures. With a test scatter factor
of 2, the B.ODO test cycles are squivalent to 3.000 service
arrasted landings. Author (GRA)

refs Revised
Avail: NTIS CSCL

N74-21904§ Air Force Weapons Lab., Kirtland AFB, N.Mex.
EVALUATION OF RUNWAY SKID-RESISTANCE CHARAC-
- TERISTICS AT MINOT AIR FORCE BASE, NORTH DAKOTA
Final Report. 1 Nov. 1972 - 30 Jun, 1973
George D. Ballentine and Phil V. Compton
(AF Proj. 683M}

(AD-773403; AFWL-TR-73-241) Avail: NTIS C3CL 01/5

Jan. 1874 35 p
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Data gathered during the Air Force YWeapuns Laboratory
{AFWL} standard skid-resistance test conducted st Minot AFB.
North Dakota, on 18 and 19 October 1972, are analyzed. The
test results indicate the runway surface had good to fair
skid-resistance properties and ro corrective action was indicated
at the time of the test. Author {GRA}

N74-21910# Air Force Waapons Lab., Kirtland AFB, N.Max,
C-130 LANDING ON XM-18B LANDING MAT, OAK GROVE
AUXILIARY AIR FIELD, NORTH CAROLINA Final Report,
Fab. - May 1973
H. R. Marien Feb. 1974 70 p refs
{AF Proj. 683M)
{AD-775365; AFWL-TR-73-254) Awvail: NTIS CSCL 01/5
During March and Aprl 1973, a large number of C-130
aircraft operations were conducted on an XM-18B landing-mat
runway at Cak Giove Auxiliary Air Field, North Carolina. Detailed
measurements were made to determine the lataral and longitudinal
movement of the mat at the conclusion of each day's operations.
The methods used to make these measurements, the data
collacted, an analysis of the data and recommendations for future
efforts to measure landing-mat movement are presented, Although
there ware no landing-mat failures at Oak Grave AAF, the
60-by-3500-foot runway did move as much 83 13 inches.
Transverse bowing, vertical movement. and random lateral shifting
ware observad and documented. Author (GRA)}

N74-22138%§ Kanner {Lao) Associates, Redwood City, Calif.
DIFFUSION WELDING IN AVIATION TECHNQLOGY
Klodbimierz Karlinski Washington NASA  Apr. 1974 14 p
refs Transl. into ENGLISH from Tech. Lotnicza Astronaut.
{(Warsaw}, v. 27, Jul. 1973 p 25-28
(Contract NASw-2481)
(NASA-TT-F-15568) Avail: NTIS HC $4.00 CSCL 13H
Diffusion welding of special heat-resistant alloys for aerospace
applications is described in terms of the main process parameters.
the required squipment, and the properties of bonds made betwaen
various materials. Attention is given to surface cleaning require-
ments, vacuum and temperature levels used in the procass, and
the compression of the welded surfaces. Tabulated mechanical
propertias characterize bonds obtained between steels, heat-
ragistant alloys, and titanium alloys, Author

N74-22558f Army Missile Command, Redstone Arsenal, Ala.
VIBRATION ABSORBERS FOR ROCKET LAUNCHERS
MOUNTED ON HELICOPTERS: ANALYTICAL ANALYSIS
AND IMPLEMENTATION TECHNIQUES
C. D. Johnson 2 Jan 1974 B7 p refs
IDA Proj. 1M3-62303-A-214)
(AD-774845; RL-TR-74-1) Avail: NTIS CS5CL 19/7

An analytical analysis of the dynamical bebavior of the
tuned-mass wvibration absorber is presented, and the notion of
optimum damping is introduced. Computational techniques for
calculating optimum damping coefficients are developed and
three representative numerical examples are solved. A nonlinear
servo-control system is designed to achieve inflight automatic
tuning of the tuned-mass absorbar in tha face of varying helicopter
rotor speeds. The practical aspects of implementing active
vibration absorbers are studied and same specific circuits and
hardware schemes are proposed. A spring-linkage (parallelogram!
moeunt. a cantilever-wing tuned-mass absorber, and an active
apsorber are designed for implementation and testing on a full
scale mock-up of a Cobra helicopter wing. (Modified author
abstract] GRA

N74-225974§ RAND Corp. Santa Monica. Catif,
PROBLEMS IN AVIONICS LIFE-CYCLE ANALYSIS
Marco R Figrello Dec. 1973 19 p refs Presented a1 320
Mil. Operatians Symp.. 14-16 Nov, 1973
(P-5136) Avail: NTIS HC $4 00

The life-cycle costs of new generation avionics subsysiems
in contemporary weapon systems are discussed. These new
avionics have high procurement costs. higher support costs and
even appear to dominate the weapon system maintenance
costs. This report is concarned with the difficulties that char-
acterize contemporary avionics life-cycle analysis. The uncerfainty



assOCiated with estimating avionics life-cycle costs is related to
the life-gycie stages of weapon systems. Specifically. the following
areas are reviewed: {1} current avionics industry costing methods,
(2) uncertainty in life-cycle cost modeling and estimating. {3)
military cost data availability versus reguirements, and (4) military
institutional disincentives. Various recommendations are made
to improve avionics life-cycle analysis. Authar

N74.-22531*# National Aeronautics and Space Administration.
Lewis Research Centes, Cleveland, Ohio. '
EXTERNALLY BLOWN FLAP NOISE RESEARCH
R9ben G. Darsch 1974 44 p refs Presented at the Natl
Air Transportation Meeting. Dallas, 30 Apr. - 2 May 1974;
sponsored by SAE
(NASA-TM-X-71541; E-7048)
p1C

The Lewis Ressarch Center cold-flow model externally blown
flap {EBF) noise research test program is summarized. Both engine
under-the-wing and ovee-the-wing EBF wing section configurations
were studied. Ten large scale and nineteen small scale EBF
models were tested. A limited numbaer of forward airspeed effect
and flap noise supprassion tests were also run. The key results
and conclusions drawn from the flap noise tests are summarized
and discussed. Author

Avail: NTIS HC $525 CSCL

N74-22632# Comptroller General of the United States,
Washington, D.C.
PRORBRLEMS IN MANAGING THE DEVELOPMENT OF
AIRCRAFT ENGINES, DEPARTMENT OF DEFENSE
[1973] 37 p refs
{B-178166) Avail: NTIS MF $1.45; US General Accounting
Otfice, Room 4522, 441 G Street. N. W., Washington, D. C.
20548 HC $1.00

A study was made of the contractural and procurement
pracedures followad by the Department of Defense in obtaining
aircraft engines. The management of the development and
modification activities is analyzed. Deficiencies in the present
system are reported and recomendations are made for an
improved procedure. Author

N74-22837%j National Aeronautics and Space Administration.
Ames Ressarch Center, Moffett Field, Calif.
A FLIGHT INVESTIGATION OF THE 5TOL CHARACTERIS-
TICS OF AN AUGMENTED JET FLAP STOL RESEARCH
AIRCRAFT
Hervey C. Quigley, Robert C. Innis, and Seth Grossmith (Min. of
Transport, Canada) May 1974 143 p refs
(NASA-TM-X-62334; A-5418) Avail: NTIS HC $10.25 CSCL
0ic

The flight test program objectives are: (1) To determine the
in-flight aerodynamic, performance, and handling qualities of a
jet STOL aircraft incosporating the augmented jet flap concept.
(2) to compare the results obtained in flight with characteristics
predicted from wind tunnel and simulator test rasults; (3) to
contribute to the development of criteria for design and operation
of jet STOL transport aircraft: and (4) to provide a jet STOL
transpon aircraft for STOL systems research and development.
Results obtained during the first 8 months of proof-of-concept
flight testing of the aircraft in STOL configurations are reportsd.
Included are a brief description of the aircraft, fan-jet engines,
and systems: a discussion of the aerodynamic, stahbility and control,
and STOL perfarmance; and pilot opinion of the handling qualities
and operational characteristics. Author

N74-22640§ Advisory Group for Aerospace Research and
Development. Paris {France).
NOISE MECHANISMS
Mar. 1974 345 p refs Mostly in ENGLISH; partly in FRENCH
Presented at Fluid Dyn. Panel Specialists Meeting, Brussels,
Belgium, 19-21 Sep. 1973
(AGARD-CP-131) Avail: NTIS HC $20.25

Emphasis of tha conference was on the fundamental problems
of noise generation and attenuation. Main aspects considered
were noise generation and damping, combustion and jet noise,
sonic boom theory, and noise due to boundary and shear layer
effects.
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N74-22643 Cambridge Univ. {England]. Engineering Lab.
IMPULSIVE SOURCES OF AERODYNAMIC SOUND: ORAL
SCRIPT OF THE INTRODUCTORY REVIEW LECTURE

tohn E. Efowcs Williams /n AGARD Noise Mech. Mar 1974
24 p {For availability see N74-22640 14-02)

The sources of aircraft noise due to rapid acceleration of
large bodies is discussed. Work by Lighthill and other investigators
is reviewed and a discussion is given 10 pxplain the origin of
occassional viclant pressure transients ochserved in the noise field
of high velocity jets. AL

N74-22650% California Univ., Los Angeles. Schoal of Engineering
and Apphed Science. .

USE OF CROSS - CORRELATION MEASUREMENTS TO
INVESTIGATE NOISE GENERATING REGIONS OF A REAL
JET ENGINE AND A MODEL JET

W. C. Meacham and P. M. Hurdle fr AGARD Noise Mech.
Mar. 1974 13 p refs Sponsored by NASA

CSCL 204
Cross-correlations are reparted of the jet stalic pressure
fluctuations (as measured with a B and K microphane fitted
with @ nose cone), with the far-field radiated sound pressure.
These measurements were made for various probe positions and
a large number of far-field positions {at various angles}. In addition.
the tests were run for a number of different jet exit velocities.
The measured. normalized cross-correlation functions vary
batween 0.004 and 0.155. These values depend upon the angular
position of the far-field microphone, the jet exit Mach number.
and the position of the prabe. In addition, the cross-correiation
technique was employed to study the symmeiry of the far-field
radiated sound about the jet axis. Third-octave analyses of both
the probe signal and the far-field radiated sound were made.
This is the first time correlation measurements have been made
an & jet engine. In addition, a report is given on an extensive
noise survey of a model jet. The carrelations are Jfelated 1o
sound source functions and jet scurce regions are discussed.
Author

N74-22655 Southampton Univ. (England). Dept. of Aeronaulics
and Astronautics.
ON THE NOISE FROM JETS

G. M. Lilley /n AGARD Noise Mech. 12 p refs

Mar. 1974

A modification of Lighthil's theory is discugsed in which
pressure disturbances in the jer are treated as an inner flow
problem which is matched to the outer flow radiation problem.
in this treatment the source function involves quadratic and higher
order small disturbance terms. This approach, althaugh more
complicated mathematically than the exact theory of Lighthill.
has the advantage that it draws altention directly ta ghe role
played by the mean velocity and temperaiure distributions on
the generation and prapagation of the emitted sound. The model
in its simplest form can be reduced to a vortex sheet model
and thus draws attention to the stability characteristics of the
vortex sheet. In the more genaral treatmant the stability
characterisucs of tha mixing region are considered and its laast
stable modes are regarded as dominating the large-scale eddy
motion. The linear stability theary is extended 10 deal with non
linearities and, as a result. the ampiituda of the {arger-scale
motion is determined. This 3 compared with the measurerd
large-scale structure of the jet. From this model tha main
characteristics of the source function are found. The paper
concludes with some results from this new formulation and a
comparnison is made with axperimantal findings. Author

N74-22663 University of Southern Calif., Los Angeles. Dept.

of Aerospace Engineering.

ON THE GENERATION OF JET NOISE
J. Laufer. R. E. Kaplan, and W. T. Chu
Mech. Mar. 1974 B p rels

In AGARD Noise

{Grant DOT-0S-00002) A .
It is proposed that the rate of subharmonic production, that

is, the rate at which large scale vortex-ring like structures interact
with each other, is the primary machanism responsible far most



N74-22668

af the noise generation of a subsonic jet. The interaction
consists of simultaneous acceleration and deceleration of vorticity
containing coherently moving regions followed by a pairing
process. This picture is consistent with Lighthill's quadrupole
like sources, as well as with the formulation of Powell's vortex
sound theory, It is suggested that more direct experiments are
necessary to examine the validity of the above proposition.
Author

MN74-22668* National Aeronautics and Space Administration,
Langley Research Center, Langley Station, Va.
CURRENT STRUCTURAL VIBRATION PROBLEMS ASSOCI-
ATED WITH NOISE
John 8. Mixson /n AGARD Noise Mech. Mar. 1874
refs

As the parformance of aerospace vehicles has increased,
the noise generated by the prapulsion system and by the passage
of the vehicle through the air has also increased. Further incresses
in performance are now underway for space vehicles such as
the space shutile vehicle and far short distance takeoff and
landing (STOL) aircraft, and are being planned for supersonic
aircraft. The flight profites and design features of thase high-
performance vehicles are reviewed and an estimate made of
sefected noise-induced structural wvibration problems. Considera-
tions for the prevention of acoustic fatigue, noise transmission,
and electronic instrumem malfunction are discussed. Author

16 p

N74-22671*§ Systems Technalogy. Inc.. Hawthorne, Calif.
ANALYSIS AND MOVING BASE SIMULATION OF TRANSI-
TION CONFIGURATION MANAGEMENT ASPECTS OF A
POWERED LIFT AIRCHAFT
Walter A. Johnson. Samuel J. Craig. and Irving L Ashkenas
Dec. 1973 59 p refs
(Contract NAS2-6441)
(NASA-CR-114698; STI-TR-1015-2)
C8CL 01C

A study aimed at the implementation of a configuration
management flight control system is reparted, The systam is
designad to take the guesswork out of, and improve the operational
safety of. transition flight in the region from cruise to STOL.
Potentigl improvements in the tim configuration managamant
aspacts of the transition process are described. D.LG.

Avail: NTIS HC $6.00

N?74.22672¢ Cranfield Inst. of Technotogy {England). Coll. of
Aeronautics,
THE WEIGHT, ECONOMIC AND NOISE PENALTIES OF
SHORT HAUL TRANSPORT AIRCRAFT RESULTING FROM
THE REDUCTION OF BALANCED FIELD LENGTH
D. Howe Jan. 1974 39 p refs
(Cranfield-Aera-24} Avail: NTIS HC $5.00

Design studies of short haul transport aircraft in reduced
takeoff and tanding. short 1akeoff and landing. and vertical takeoff
and landing categories are analyzed to aestablish their respective
performance penalties relative to the conventional landing and
takeoff types of aircraft. The main criteria used for camparison
are weight, direct operating costs, and 80 PNdb noise footpring
areas. Some consideration is also given to low speed control
characteristics. The basis of all the designs was a reguirement
to carry 108 passengers over a range of 600 nautical miles
plus reserves. Author

N74.22673§ National Aeraspace Lab., Tokyo {(Japan),
DYNAMIC RESPONSES OF THE STRUCTURAL MODEL
WITH BUILT-UP WINGS AND A FUSELAGE (%))
Taketoshi Hanawa and Keiji Komatsu Dec. 1973 46 p refs
tn JAPANESE; ENGLISH summary
INAL-TR-3501 Avail: NTIS HC $5.80

The application of an analytical method to the analysis of
the dynamic responses of a structural model which consists of
the built-up wings and fuselage which is unrestrained or
cantilevered at the rear end of the fuselage. and has been subjected
to an external force with the farm of a half-sine wave in time
variation. The approximate natural vibration modes are calculated
by the analysis of Rayleigh-Ritz procedure and have tha
characteristic of mathematical orthogonality between these modes.
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It is concluded that this method can be used to obtain the
approximate responses at the beginning of the structural design
when it is subjected to gust loads in flight or in the wind
tunnel. Author

N74-22676™§ Systems Tachnotogy, Inc.. Hawthorme, Calif.
ANALYTICAL DESIGN AND SIMULATION EVALUATION OF
AN APPROACH FLIGHT DIRECTOR SYSTEM FOR A JET
STOL AIRCRAFT
Richard H. Klein, Lee Gragor Hofmann, and Duane T. Mc¢Ruer
Jan. 1874 100 p refs
{Contract NAS2-8441}
{NASA-CR-114697; STI-TR-1015-1}
CSCL 01C o
A program was undertaken to develop design criteria and
operational procedures for STOL transport aircraft. As part af
that program, a senes of flight tests shall be performed m an
Augmentor Wing Jet S8TOL Aircraft. In preparation for the _ﬂlght
test programs, an analytical study was conducted to gain an
understanding of the characteristics of the wvehicle for manual
control, to assess the relative merits of the wvariety of manual
control technigques available with attitude and thrust vector
controllers, and to determine what improvements can ba made
over manual control of the bare airframe by providing the pilat
with suitable command guidance information and by augmentation
of the bare airframe dynamics. The objective of the study is to
apply closed-loop pilot/vehicla analysis tachnigues 10 the
analysis of manual flight control of pawered-litt STOL aircraft in
the landing approach and to the design and ewperimantal
verification of an advanced flight director display. Author

Avail: NTIS HC $8.00

N74-22684# Ecole Nationale d'Ingenisurs de Constructians
Aeronautiques, Toulause (France). Div. Automatique 2.
STUDY AND STABILIZATION OF LATERAL MOTION OF
MODERN TRANSPORT AIRCRAFT [ETUDE ET STABILISA-
TION DES MOUVEMENTS LATERAUX D'UN AVION DE
TRANSPORT MODERNE)
Gerard Guillot and Jean Pierre Passani
FRENCH
Avail: NTIS HC $800

A study for the stabilization of lateral motion in heavy
passenger transport aircraft is presented. The stabilization can
be achieved by the use of a yaw damping device. The natural
lateral movements of the aircraft are discussed theoretically. Flight
mechanics differential equations were established and lineanzed.
Thecretical determination of the yaw damper was perfarmed. A
hurnerical study of the differential equation system is detailed
while the case of jet engine power (oss is treated on an analog
computer. Tha yaw damper electronic circuit is presented. Its
properties were checked with the hefp of an analog computer
in six cases of typicai flight conditions. The problems of matching
the damper to the aircraft are discussed in terms of input signat
demodulatian, inpul/output impedance matching, and system
rediability. ESRO

N74-226B8§ Army Aviation Systems Test Activity, Edwards
AFB, Calif.
HELICOPTER ICING SPRAY SYSTEM QUALIFICATION Final
Report, 13 Apr. - 5 Jul. 1973
James S. Hayden, Edward E. Bailes, Joseph C. Watts, and Lamry
K. Brewer Oct. 1973 80 p refs
(AD-775803) Avail. NTIS CSCL 01/2

The United Statas Army Aviation Systems Test Activity
conducted an enginaering evaluation of the CH-47C helicopter
incorporating the icing spray system designed and built by a
conlractor. The evaluation was conducted during the period 13
April through 5 July 1973 at Edwards Air Force Base, California,
The evaluation consisted of handling gqualities and water droplet
siza and distribution calibrations, and involved 38 test flights
totaling 27.5 productive flight hours. The CH-47C icing spray
system handling qualities were evaluated in the long boom
configuration and an attempt was made at evaluation in the
short boom configuration. (Modified author abstract) GRA

1973 1189 p refs In

N74-22689# Army Engineer Waterways Experiment Stateon,
Vicksburg, Miss.
PREDICTION OF AIRCRAFT GROUND PERFORMANCE BY



EVALUATION OF GROUND VEHICLE RUT DEPTHS Final
Report, Jan. - Jul. 1973
G. W. Tumage and D. N. Brown Feb. 1974
{AF Proj. 683M}
{AD-775744; AFWL-TR-73-213) Avail: NTIS CSCL 01/3
Two single aircraft tires (20-20, 22-PA and 49-17, 26-PR)
and three standard military trucks waere tested under towed
{nonpowered, nonbraked) and self-powered conditions, respective-
ly. in buckshot clay test beds whose strengths ranged from about
110 to 600 cone index. Tests included multiple passes over
the prepared test beds (usually 100 passes for the aircraft tires,
10 for the trucks) at low speeds. Only single-wheel configurations
were examined (i.e., outer second- and third-axle wheels of the
M35A2 and M51 were removedl. Curves were developed to
allow soil strength {airfield index) to be estimated directly from
the rut produced by single or multiple passes of any of the
three trucks. These curves were developed through use of a
dimensionless prediction term {tire-clay numeric Nc) that allows
pneurnatic tire parformance to be scaled over a wide range of
soil strengths, wheel loads, and tire size, shape, and defiection
conditions. {Modified author abstract) GRA

125 p refs

N74-22690#
Helicopters Div.
OH-6A DESIGN AND OPERATIONAL FLIGHT LOADS
STUDY Final Report
R. Boocock, L L Erle, J. F. Needham, G. D. Roeck. and H. G.
Smith Jan. 1974 103 p refs
{Contract DAAJQ2-72-C-0061: DA Proj. 1F1-62204-AA-82}
{AD-775832; HH-73-14; USAAMRADL-TR-73-21) Avail: NTIS
CSCL 0141

An analysis and correlation of OH-BA helicoptar enginesering
design values and actual operational values recorded in Southeast
Asia is prasented. The operational data are based on USAAMRDL
Technical Report 71-80. Flight Loads Investigation of OH-6A
Helicoptars Operating in Southeast Asia. The paramegtars
involved include mission profiles, rotor drive system. and main
and tail rotor fatigue load spectra. damage rates. and service
lives. Recommendations are made for additions and changes
o improve the structural design critaria for future Army observation
helicopters. Author {GRA)

Summa Corp., Culver City, Calif. Hughes

N74-22697# Technology. Inc., Dayton, Ohijo.
HELICOPTER DRIVE SYSTEM LOAD ANALYSIS Final
Report
Raymond B. Johnson, Jr. and Terry L. Cox Jan. 1974 68 p
refs
(Contract DAAJQ2-73-C-0012;
{AD-775858; USAAMRDL-TR-73-105)
01/3

To study the overtorque canditions of three Army helicopter
types - the AH-1G, UH-1H, and OH-BA - and the poatential
effect of such conditions on the maintenance procedures and
design criteria for these helicoptars was the prime objective of
the reported research. To this end, approximately 755 hours of
previously documented multichannel oscillogram data, recorded
under combat canditions in the Vietnam theater, were reprocessed
and reanalyzed to investigate the extent and significance of engine
and transmission operations that exceeded spacific torque
pressure limits for each helicopter type. {Modified avuthor
abstract} GRA

DA Proj. 1G1-62204-AA-72)
Avail: NTIS CSCL

N74-227004 Boell Helicopter Co., Fort Worth, Tex.
AH-1G DESIGN AND OPERATIONAL FLIGHT LOADS
STUDY Final Report
Max E. Glass, Dawid L. Kidd. and John P. Morvell Jan, 1974
100 p refs
{Contract DAAJD2-72-C-0099; DA Proj. 1F1-82204-A-170)
(AD-775838; BHC-209-099-371; USAAMRDL-TR-73-41} Avail:
NTIS CSCL 01/1

The report compares AH-1G helicopter Southeast Asian
mission profiles with the original enginearing frequency-of-
occurrence spectrum and the Navy AR-56 spectrum for attack
helicopters. Fatigue lives calculated using the Southeast Asian
profile are compared with those determined using the original
frequency-of-occurrence spectrum. The development cycle of the

aan

N74-23413

Bell Helicopter Company Model 540 rotor system is reviewed,
and the fatigue design methods used are presented. Maximum
one-time occurrences measured in the Southeast Asian operational
survay are compared wirh those specified in the AH-1G structural
design criteria and those measured in structural demonstration
flight tests. Recommendations are made regarding future mission
surveys. the structural surveys, the structural design criteria for
attack helicopters. and the upgrading of rotor loads prediction
capability. Author {GRA)

N74-22701§ Army Air Mobility Research and Develapment
Lab., Fort Eustis, Va.

DEVELOPMENT OF MANUFACTURING METHODS FOR
BALLISTICALLY TOLERANT FIBERAGLASS TUBULAR
BELLCRANKS

|. E. Figge, Sr. Jan. 1974 35 p refs
{AD-775818: USAAMRDL-TM-73-105}
01/3 :

The purpose of this investigation was to develop manufactur-
ing methods for the ballistically talerant tubular/sandwich CH-47
forward bellcrank with the goals of optimizing production casts-
and weight. while achieving structural repeatability. Complete
fabrication datails are presented. Ballistic. fatigue. and stalic tests,
conducted at -85F, 75F, and 180F, showed that the bellcrank
meat the design requirements. The manufactuiing technigues
devaloped resulted in bath sebstantial weight savings {1.65% pounds
compared to 3.4 pounds for a3 metal belicrank) and cost savings
($68.60 compared to $135.00). A slotting technique that localized
the ballistic damage on the exit face sheet and prevented gross
delaminations was developed. Author |GRA)

Avail: NTIS CSCL

N74-22837§ Army Aviation Systems Test Activity. Edwards
AFB. Calif,
EVALUATION OF THE TELEDYNE RYAN MODEL 622
TERRAIN-FOLLOWING RADAR SYSTEM INSTALLED ON
OH-58A HELICOPTER Final Report, € Apr. - 15 Aug. 1973
Carl F. Mittag Nov. 1973 55 p refs
|AD-7758086; USAASTA-73-02} Avail: NTIS CSCL 17/9

The objectives of the evaluation were to generate data to
substantiate a terrain following radar (TFR} safety-of-flight release
for further oparational testing and to determine to what extent
the TFR system aids the pilot during low-level flying. GRA

N74-23342%§ National Aeronautics and Space Administration.
Lewis Research Center, Cieveiand. Chio.
REDUCTION OF JT8D POWERED AIRCRAFT NOISE BY
ENGINE REFANNING _
L. E. Stitt and A. A. Medeiros 1974 26 p refs Presented at
the Air Transport Meating, Dallas. 30 Apr. - 2 May 1974,
sponsored by SAE
(NASA-TM-X-71536; E-7942)
21E

The technical feasibility is described of substantially reducing
the noise levels of existing JTBD powered aircraft by retrofitting
the existing fleet with quister refan engines and new acoustically
treated nacelles. No major technical problems exist that preciude
the development and installation of refanned engines on aircraft
currently powered by the JT8D engine. The refan concept is
technically feasible and provides calculated noise reductions of
from 7 to 8 EFNdb for the B727-200 aircraft and from 10 to
12 EPNdb for the DC-9-32 aircraft at the FAR Part 36 measuring
stations. These noise levels are lower than both the FAR Part 38
noise standards and the noise levels of the wide-body DC-10-10.
Corresponding reductions in the 90 EPNdb footprint area are
estimated to vary from about 70 percent for the DC-8 to about
80 percent for the B727. Author

Avail: NTIS HC $450 CSCL

NT4-23413# Advisory Group for Aerospace Ressarch and
Development, Paris {France).
FRACTURE MECHANICS OF AIRCRAFT STRUCTURES
Harold Liebowitz, ed. (George Washington Univ.) Jan, 1974
624 p refs
(AGARD-AG-176;
HC $34.25

The proceedings of a conference on the structural analysis

AGARDograph-176) Avail: NTIS
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of airframes and aircraft components are nresented. Tha subjects
discussad inciude the following: (1) history of aircraft loading
and examples of aircraft failure, (2) application of fracture
mechanics principles in the dasign and analysis of damage tolerant
aircraft structures, {3) fail safe design procedurss, (4) experimental
techniques for determining fracture toughness, and (5} flaw
detection methods.

N74-23414 Air Force Flight Dynamics Lab., Wright-Patterson
AF8, Ohio.

SPECTAUM OF LOADING OF AIRCRAFT

Howard A. Wooed /n AGARD Fracture Mechanics of Aircraft
Structures Jan. 1974 p 3-7 refs

A summary of airfframe service loadings and experience is
prasented. The areas of concern are: {1} the structural environment,
i2) the oparational environment, {3} the internal airframa
environment, and (4) frequency of occurrence and significance
of airframe Icadings. Diagrams are presented for typical load
profile for tactical aircraft on a conventional delivery mission
and the fight-profile for a transport aircraft wing root.  Author

N74-23415 Royal Aircraft Establishment, Farnborough (Eng-
land).
EXAMPLES OF AIRCRAFT FAILURE
W. T. Kirkby /n AGARD Fracture Mechanics of Aircraft Structures
Jan, 1974 p B-13

Examples of structural failure of aircraft components ara
presentad to show the importance of structural design and
reliability engineering. Photographs of typical aircraft componants
are provided to show the type of failure snd the degree of
impaitment. The examples include the following: (1} pressure
cabin skin cracking. (2) fanding gear door uplock failure, {3}
rotor blade extrusion cracking, {(4) wheel casting failure, and {5}
typical defects in spar booms. Author

N74-23428 0Douglas Aircraft Co., Inc.. Long Beach, Calif.

THE APPLICATION OF FRACTURE MECHANICS IN THE
DEVELOPMENT OF THE DC-10 FUSELAGE

T. Swift /n AGARD Fracture Mechanics of Aircraft Structures
Jan. 1974 p 22B-287 refs

The degree of damage tolerance used in the design of the
DC-10 fusetage pressure shell is discussed with reasons for its
selection. Analysis methods are presented for the prediction of
the residual strength of damaged, stiffened panels. based on
the Matrix Force solution af an idealized structure combined
with fracture mechanics equations. The effects of attachment
flexibility. which play an important part in the residual strength
of damaged structure, are accounted for. Crack growth retardation
due to the plastic zone formed on high load cycles and its
effect on propagation under spectrum loading is discussed. It is
shawn that the stress intansity at the threshotd of slow stabla
growth is not only a material property but depends almost entirely
on past load history. A descriptian of the development test program
to verify. the apalytical technigues and to substantiate the fail-safe
strength of the fuselage shell is given together with the results
of many of the tests. Authar

N74.23443 Army Materials and Mechanics Research Centar,
Watertown, Mass.

TYPICAL PLANE STRAIN FRACTURE TOUGHNESS OF
AIRCRAFT MATERIALS

W. T. Maithews /7 AGARD Fracture Machanics of Aircraft
Structure  Jan. 1874 p 509-67% rafs

The fracture toughness values of aircraft metals are expressed
in tarms of linear alastic fracture mechanics. The general tabulation
includes only values measured under plane strain conditions. Thasa
plane strain K sub IC values have besn obtained by the ASTM
E393-72 Standard Mathod of Test for Plane Strain Fracture
Toughness Testing of Metallic Material or a similar method. This
data campilation includes materials manufactured in the U.5.A,
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and Europe. Factors involved in the selaction and interpretation
of the K sub {C values will be discussed in the latter sections
of this introduction. Author

N74-23483§ National Research Council of Canada. Ottawa
{Ontario).
QUARTERLY BULLETIN OF THE DIVISION OF MECHANI-
CAL ENGINEERING AND THE NATIONAL AERONAUTICAL
ESTABLISHMENT, 1 JANUARY - 31 MARCH 1974
31 Mar, 1974 88 p refs
(DME/NAE-1974{1}} Avail: NTIS HC $8.00

Meachanical enginsaring projects an hydrodynamic code
approximation, programming flying spot scanner/analvzer. and
madifying Bell helicopters to sarve as airborne simulators for
STOL and V/STOL aircrafi are sumarized.

N74-23491# Laboratorium fuer Betrisbsfestigkeit, Darmstadt
{West Germany).
RESEARCH REPORTS FROM THE INSTITUTE FOR SERVICE
RELIABILITY, ISSUE [ [INSTITUTS VEROEF-
FENTLICHUNGEN HEFT 6]
QOct. 1973 218 p refs In GEORGIAN
Avail: NTIS HC $14.00

Activities at the laboratory centered on stress testing of
welded joints, life estimates for fatigued structures, flight load
analysis, acceleration loads on airplane tails, mission profiles for
transport aircraft, environmental stress simulation for materials,
vehicle wheel evaluation, statistical stress-strain-time analysis,
fatigue life tests on construction components, and measurement
methods for whael spokes and rims, G.G.

N74-23600f Advisory Group for Aerospace Research and
Development, Paris (France).
HIGHLIGHTS, SPRING 1973
1973 32 p
Avail: NTIS HC $4.75

Shant articles on the progress and activities of AGARD pansls
are presented. Panels are included in the areas of avionics,
electromagnetic wava propagation, flight mechanics. and
structures and materials, A summary of the work complsted on
the new AGARD multiingual asronautical dictionary is included,
along with a description of the plans for the publication of the
collected works of Theodore Von Karman. K.M.M.

N74-23508*# Techtran Corp.. Glen Burnia, Md.
THE CREATIVE LIFE OF 5. V. IL'YUSHIN
G. V. Novozhilov Washington NASA May 1974 11 p Transh.
into ENGLISH from Grazhdanskaya Aviatsiya (Moscowl, no. 3.
Mar. 1973 p 14-15
(Contract NASw-2485)
(NASA-TT-F-15622) Avail: NTIS HC $4.00 CSCL 05D
The profassional carreer of aircraft designer 5.V, lI'yushin is
outlined. A brief history is given of the design office headed by
W'yushin and a brief description is given of some of the pfanes
developed by this office for military and civilian purposes.
Author

N74-23519
{Franca).
OPTIMIZATION OF A VIBRATION GENERATOR IN
CONDITIONS OF EXTERNAL EXCITATION

Jean Francois Boisseau {ONERA, Paris} /n its Aerospace Res.
Bi-monthly Bull. No. 1973-2 (ESRO-TT-6} Jan. 1974 p 142-145
ref  Transl. into ENGLISH from La Rech. Aerospatiale, Bull.
Bimestrisl No. 1973-2. 1973, p 119-120

European Space Research QOrganization, Paris

An arrangement is proposed. which genetalizes the resuits
of the model of the Atwood machine in vibration conditions.
Additional stiffness and damping is included for reducing the
relative displacemant batween the mass and the structure in a
given ratic whatever the value of the disturbance. ESRO

N74.23520
[France).
APPARATUS FOR THE QUALIFICATION OF VERY LOW

European Space Research Organization, Paris



FREQUENCY VIBRATION EXCITERS

Jaan Francois Boisseau {ONERA. Parist In jits Aerospace Res.,
Bi-monthly Bull. No, 1973-2 {ESRQ-TT-6) Jan. 1974 p 146-155
refs  Transl. into ENGLISH from La Rech. Aerospatiale, Bulk
Bimestriel No. 1973-2, 1973, p 120-122

Exciters are not only used in ground tests. during which the
exciter is active and the structure passive, but also an aircraft
in flight. In this case, the structure may be excited in-
dependently of the exciter. e.g. by atmospheric trbulence. The
test device is a vibration generator which replaces the flight
structure excited by turbulence. - E3SROD
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AEROSPACER SYSTEMS
Cost — The enmerqing aergspace technology ——-
applications to gas turbine engines
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A
ABOET APPARATOS
The new Douglas 'Minipac' electicn seat
L74=31795
ABSOREERS [MATERILLS)
The design of soundl absorptive materials to meet
special requirements
a74-30091
ACOUSTIC ATTERGATICH
Nozzle geometry and forward velecity effects on
noise for CTOL engine-over-the-wing concept
aT4=-30076
The design of sound absorptive materials to meet
special requirements
: A74-30091
Investigation of acoustic effects of leading-edge
serrations on airfeils
ATH=30392
-ACOUSTIC DUCIS
Ronlinear acoustic phenomena in the presence of
absorptive liners in circular ducts
aAT4-300%0
ACO0STIC MEASURENEENYTS
variability im aircraft noise measurements -=-=
from short and long period jet flight tests
A74-30079
¥onlinear acoustic phenomena in the presence of
absorptive liners in circular ducts
a74-300590
A4 nev anechoic facility for supersonic hot jet
noise research at Lockheed-Georgia
A784=-3009%2
Eictophone requirements for airport noise monitoring
AT4=30096
Koise tests of a high-aspect-ratio slot nozzle
with various V-gutter target thrust reversers
AT4-30058
Conparison of acoustic performance of five muffler
configurations on a small helicopter ---
acoustic properties of modified helicopter
exhaust systen
[FASA-TH-D-7895]
ACQUSTIC HOZZILES
Porward velacity effects on jet noise with
dominant internal noise source

B74-21652

AT4=-30077
ACOUSTIC SIMULATION
Hodel study of the propagation of sound fronm
v/STOL aircraft inte urban envireoms
AT4=-30093

AUGUST 974

Flyover noise prediction from static data =--
extrapolation from engine ground tests
ATi#-30100
ACTUATORS
Redundant actuator development study === flight
control systens for supersonic transpert aircraft

[WASAR~-CR=-114730]) NTU=-21655
ADAPTIVE COMTROL
‘Adaptive arrays —-- radar receiving antennas for
sidelobe reduction and adaptive filtering
A74-30319

ADEESIVE BOMDIHG
Ah approach to the development of meaningful
design rules for Eatigue-loaded CFRP components
-—= carbon fiber reinforced plastics
A74=-29783
Applied research and developrent of adhesives fer
bonding filled carboxyl terminated
rolybutadienes to various substrates
A74=-30313
AERATIOR
Foamn and aeration characteristics of commercial
aircraft lubricants

[ASLE PREPRINT 74aM-1R-1] A74=28676
AERODYRANIC CHAEACTERISTICS
T-tail aerodynamics of the Super King Air
[SAE PAPER 740370] AT4=-28741

Investigation of new wing shapes for hypersonic
£flight
aT4-29035
Randon movement of a wing of finite span in am
incompressible liguid
ATR-29497
Slender delta wing with conical canber
a74~-30398
An analytical investigation of wing=jet interaction
[ NASA~CR-138140]) RT4-21633
4 flight investigation of the STOL characterissics
of an augmented jet flap STOL research aircraft
[NASA-THM-X-623134] N74-22637
AEBODYNANIC COEFFICIENTS
Determination of the allowable toclerances for the
asynmetries of a free rolling wehicle
[TAE-185])
AERODYRANIC CONFPIGOURATIONS
The problem of supersonic flow past intersecting
wings

RT4-21637

RT4-2860L4

Process and device for adaptation of sharp leading

edge airfoils to any speed, subsonic or supersenic

[NASA-TT-F-15569] NT4-21631
on the use of thick-airfoil theory to design

airfoil fawmilies in which thickness and 1lift are

varied independently

[ NASA-TH-D-7579} H74-21635
Flight Reynolds number effects on a contoured

boattail nozzle at subsonic speeds

[NASR-TH-X-3053] R74=-21639
Analytical studies of two-element airfoil systeams

[AD-7755348} H74=21645
Obligue wing remotely piloted research aircraft.

Volume 1: Developmrent

[NASA=-CR-114723] H74-21659
Summary of propeller design procedures and data.

Voluae 1: Aerodynamic design and installation

[AD=774B31] R74-21667
Sunmary of propeller design procedures and data.

Volume 2: Structural analysis and blade design

[ AD~774836] H74=-21668

AEBODYEANIC DRAG

32 method for avoiding insect roughness on aircraft-

-—— imbstallation of highly elastic rubher

coverings on leading edges

[ NASA-TT-FP-15454 1 R74-21646



ABRODINANIC INTRRFERENCE

ABERCDINANIC IRTERFRERENCE
Interference betveen a delta wing and a
cylindrical hody with & biunted nose portion at
supersonic velocities
ATU=29493
Some experimental resuits of the effect of a
streamwise vortex on a two-dimensional wing
BTU=-21297
Flight Reynolds nuaber effects on a contoured
boattail nozzle at subsonic speeds
{ NASA-TH-%-3053]
AREODYNAMIC LOADS
DH-64 design and operational flight loads study

N78=2186389

[AD=775832) R74-22690
AH~1G design and operational flight lcads study
[AD=775838] W74-22700

Spectrun of loading of aircraft -=- diagrans of
typical flight-lcad profiles for tactical and
transport aircraft

H7U4=23414
AERODYNABIC EOISE
Bvaluation of aircraft internal noise --- from
aerodynamic sources, jet exhaust and internal
equipment
[SAE PRPER 740360 ) AT4~28737
Externally blown flap noise research
[HASA-TE~-X-71581]) N78=-22631
Iopulsive sources of aerodynamic sound: Oral

script of the introductory review lecture ==--
aircraft noise at supersonic speeds
B74-22643
AERODYNANIC STABILIRY
L ubique approach to the development of a light
helicopter automatic flight control system
[SAE PAPER 740348 ) ATY-28728
AERODYNANIC STALLIBG
Stall /spin research status report =-=- of general
aviation aircraft
[SAE PAPER 740354] AT4-28734
Aerodynamic design appreach to the stall/spin
problen — The Variviggen

[ SAE PAPER T40391] B74-28755
ABROBLASTICITY
Control of an elastic aircraft
A74=-30073

Influence of static aercelasticity on oblique
winged aircraft
A74-30399
Optimization of complex structures to satisfy
static, dynamic and aeroelastic reguirements

A74=-30853
The Alpha Jet wind tunnel model for aercelastic
investigations
3 74-30599

Qbservable changes of lcoad sample funct®on due to
structural elasticity

374-31745
AERQHAUTICAL BRGIBEERING
NASA general aviation research overview
[SAE PAPER 740352] AT4-28732

AEROSFACE ENGINEERING
Bighlights, spring 1973 --- of progress of AGARD

panels
H74-23500
AILERQNS
Flight test results of a separate surface
wing=leveling system
[SAE PAPER 740369] 374=-28740

AIR LARD INTERACTIONS
Results of peasurements of the slight atmospheric
pressure increase on the earth surface wnder an
overflying aircraft
AT4~-29428
AIR WAVIGATION
Fully automatic LORAW C for commercial airlines
A74-30356
Apalysis of route widths in the domestic alrspace
-== navigation system errors effect on route
confinement
A74=30360
ATE POLLOTIOR
Jat engine soot enission measared at altitude
274-30297
AIR TEAFFIC CONTROL
The expanding liability of Lir traffic controllers

A74-28573
The new radar control stations of the French
airspace
A74=29251

A=2

SUBJECT INDEX

AIR TRANSFORTATION
The weight, economic and noise penalties of short
baul transport aircraft resunlting from the
reduction of balanced field length
[ CEANFIELD=AERO=-204 ]
AIRBORNE EQUIPMENT
Possibility of investigating the spatial
distribution of atmospheric ozone with the aid
of an ozonometer installed in the cockpit of an

NT4-22672

airecraft
B74-28847
Potential uses for the Kiebitz tethered rotor
platform
AT4-30596

AIRCRAFT ACCIDENT INVESTIGATION
The design of crashworthy general aviation aircraft
[ SAE PAPER 740376) A74=28T7UY
AIBCEAFT ACCIDENTS
The expanding liability of alr traffic controllers
A74~28573
b digital simulation techniqgue for crashworthy
analysis of aircraft seats
[SAE PAPER 740371] AT4-28742
The MUDAS-P crash recorder for the Alpha Jet
: B74-30601
Special study: US general aviatiom accidents
involving fuel starvation, 1970 - 1972

[NTSB-ARS~-T4=1] N74-21657
AIRCHAFT CARBIERS
Shipboard operations of Harrier
A74-30823
AIRCRAFPT COMMOSICATION
U.5. Havy Fleet Satellite Communications
[AIAAR PAPER 74=-053] 374-29606
Application of dispersive networks in
data-transeission receivers
AT74-29353

ATRCRAPYT COMPARTHENTS
Evaluation of aircraft internal noise ~-- from
aerodynanic sounrces, jet exhaust and ipternal
equipnant
[SA8 PAPER 740360]
AIRCRAPY COR¥IGORATIONS
Rozzle geometry and forward velocity effects on
noise for CTOL engine-over-the-wing concept
A74-30078
Apalysis and soving base siounlation of transition
configuration management aspects of a powered
1ift aircraft
ENASA-CR=-114698}
ATHCRAFT COMTROL
Applications of fluldics to light aircraft
instrumentation and control

AT74-28737

RT4-22671

{ SAE PAPER 7LD351] 274=-28731
Control of an elastic aircraft
AT4-30073
Study of wind effects on electrostatic autopilots
. AT4-30395
dircraft dynamics and automatic control =--- Book
ATH=-31219

An investigation of separate surface stability
augmentation systems for general aviation aircraft
[HASA-CRE-138120] R74=-21647

Optipal ¢obtroller design for high performance
aircraft undergoing large disturbasnce angles
[NASA-CR-138130] N74=-21648

Free-flight investigation of the stability and
control characteristics of a STOL model with an
externally blown jet flap

[HASA=TH-D-7411] H74=-2164%
Redundant actuator development study --- flight
control systems for superseonic transport aircraft
[NASA=CR=114730] N74-21655
AIHCRAPT DESIGH
Light aircraft crash safety program
[SAE PAPER 740353] AT7Y-28733
T-tail aerodynamics of the Super King Air
{ SAE PAPER 7L0370] aA74~28741

The design of crashworthy general aviation aircraft
[ SAE PRPER 740376] ATU=-28744

Aerodynaric design approach to the stall/spin
problea - The Variviggen

[SAE PAPER 7403911 ATH-28755
Aaphibian aircraft design
{ SAE PAPER 740395] A74-28756

Carrier desigons for space shuttle orbiter being
refined ~=- piggyback mode transportation
conpetition between C-5 and Boeing 747

A70-2B791



SUBJECT INDEX

Critical apalyses and laboratory research work at
the stage of aircraft preliminary design
-[ONERB, IP No. 1291} ATU-290467
Ring design in the case of the YFW 614 transport

aircraft
. AT4=29806
Dornier/Dassault-Breguet Alpha Jet =——-
nultipurpose combat aircraft
A74-~29829
Few German-SWiss aircraft project - Master-Porter
PD-01
AT4-29830
Tilt-rotor aireraft nears final design
. A74-30748

Escape systes cowcepts need reexamining --- cost
factors in aircraft design
B74-30824
Looking ahead with hindsight /The Sirxty-Second
@ilbur and Orville Wright Memorial Lecture/
AT4-31245
Sensitivity of transport aircraft performance and
econobics to advanced technology and cruise Mach
number
[NASA-TH-X-62336] N74-21654
Oblique wing remotely piloted research aircraft.
Voluma 1: Development
[HASA-CR=114723] N74=-2165%
3irline industry financial analysis with respect
to aircraft noise retrofit prograns 1972=19578
[PB-226586/6GA ] R74-21670¢
The weight, economic and noise penalties of short
haul transport alrcraft resulting from the
reduction of balanced field length
{CRANFIELD=-AERO-24] NT4-22672
Dynanic responses of the structural model with
built-up vings and a fuselage (1)

[NAL-TR-350 ] N74-22673
The creative life of 5. ¥. Ilfyushin
[HASA=TT=P-15522] N74- 23509

AIRCRAFT DETECTION
Reachable sets for tracking -<- all possible
‘aircraft positions
A74=31643
AIBCERAFT ENGINES
Foam and aeration characteristics of commercial
aircraft lubricants
[ASLE PREPRINT 74AM-14-1]
Fuel systen requirements for light aircraft
turbocharged reciprocatinog engines
{SA® PAPER 740382] AT4-28747
Mathematical simulation of a vibrating light
aircraft piston engine and correlation with
engine flight test data

A74-28676

[SAE PAPER 740383] L74-28748
Few jet engines --- presented at Paris air show
AT4—30306
Reliability and maintainability of jet engines
AT4-30347
25 years after, why the Astafan --- dounble flow
turbofan aircraft engine design
AT4=-30690
GE ships final engine for flight-test B-1
A74-31275

Problems in panaging the developnent of aircraft
engines, Department of Defense
{B-179166 ] N14=-22622
AIRCRAFT EQUIPHMEERT
Flight-control systems for automatic landings -
safety by means of redundancy
AT4-25928

Process and device for adaptation of sharp leading
edge airfoils to any speed, subsonic or supersonic
[FASA-TT-F=-15569] N-21631

Helicopter tow tests of the U5 Coast Guard's air
delivery coantainer for. oil spill containment

barrier

[AD-77U48%8] R74-21669
Air-to-air fire control exposition, phase 3 (Expo 3)

[aD=775360] N74-21673
Problens in avionics life-cycle analysis

[P-5136] F74-22597

AIRCRAPT FUEL SISTENS
3 control concept combining the best of the
current hydromechanical and electronic
technologies .
{5AR PAPER 740380
AIRCRAFT FUBLI
The case for hydrogen=-fueled transport aircraft
A74=-29452

AT74-28785
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AIRCEAPT HOISE

AIRCRAFT HIDEAUDLIC SYSTEMS
L=1011 Iron Bird uncovers potential hydrauwlic
troubles ==« aircraft reliabhility tests
A74-30825
Hydraulic muscle with electrical controls --=- for
Fly by Wire aircraft hydraulic systemns
A704-31474
AIRCRAFT INDUSTRY
State versus federal regulation of commercial
aeronautics
ATL-2B572
Looking ahead with hindsight /The Sixty=-Second
Filbur and Orville wWright Memorial Lecture/
A74-31285
piffusion welding in aviation technology

[ ¥ASA-TT-F-15564] H74-22138
AIRCRAFT INSTRUMENTS
hpplications ot fluidics to light aircraft
instrumentation and control
[SAE PAPER 740351] A76-2B8731

Jet engine soot enission measured at altitude
AT4=30397
General avionics progress
A704-30592
AIRCEAFT LBNDING
A study of light alrplane pilot landing performance
[ 5AE FAPER 740350] 174-28730
ICAO and the future landing system —--
International Civil Aviation Organization
A74-29252
Response of a light airplane to ground induced
vibration environment
A74=-29903
Symmary of the air cushion landing system on the
de Havilland Buffale aircraft

AT4-30102
A data reduction method for landing performance
tests
A74-30821

Simulation of decelerating landing approaches on
an externally blown flap STOL transport airplane

[ KASA=TH=-D=T74563] W74-21658
Evaluation of runvay skid-resistance

characteristics at Minot 2ir Force Base, Horth

Dakota

[AD=-T7730803] H74-21904

C-136 landing on XIM-18B landing mat, Oak Grove
Auxiliary Air Field, North Carolina
{AD=T775365]

AIRCRAFT MATLHTENANCE

Beliability and maintainability of jet engines

274=-30347

Hajor Item Special Study (MISS), CH=-472 hydrawlic
servocylinder -«- reliability analysis of
military helicopter hydraulic systen
[AD-775449]

AIRCEAFT MODELS

Interference between a delta wing anmd a
¢ylindrical body with a blunted nose portion at
superscnic velocities

N74-21910

H74-21672

. A784-29493
Continuing the Aercdyne experimental study
A74-30597
The Rlpha Jet wind tunnel model for aeroelastlc
investigations
A74-30599
Light hoverable combat aircraft — Wind tunnel tests
ATU-30600
AIBCEAFT ROISE
A quiet propeller for commuter and general
aviation aircraft
[ SAE PAFPBR 740359} i ATu-28736
fhe backqround to propeller airplane nolse
regqulations AT8-28738

[SAE PAPER 780361) :
Nozzle geometry and forward velocity effects on
poise for CTOL engine-over—the-wing concept

A74-30076
Bffects of discontinuation of nocturnal aircraft
noxse AT4=-30084

Wonlipear acoustic phenomena in the presence of
b tive liners in c¢lrcular ducts
ansere ATL-3009¢

Model study of the propagation of sound from
¥/STOL aircraft into urban environs
! A74-300%3

Microphone requirements for airport noise monitoring
A74~30096



AIBCBAPT PARES

AIRCRAFT PARIS
Examples of aircraft failure =-= photographic
examples of typical aircraft cemponent cracking
through in service failure
F74-23415
ATRCRAFT FERFORMANCE
fesults of measurements of the slight atmospheric
pressure increase on the earth sarface under an
overflying aircraft

B7U4-29480
Low speed handling with prototype-Concorde

A74-30819
IFV-12a ¥/STOL fightersattack aircraft

A74=-30822

Determination of the allowable tolerances for the
asynmetries of a free rolling wehicle
[TAR=185] n74-21637
Yalidation of nev gust design procedures for
T pilitary tramsporis
[AD-7753685] A74-21601
An investigation of separate surface stability
augnmentation systens for general aviation aircraft
[HASA-CR-1381201] NT4-21647
cptimal contraller design for bigh performance
aircraft undergoing large disturbance angles
[WASA-CR-1381%30] H7L-21648
S5epsitivity of transport alrcraft performance and
econenics to advanced technology and cruise Mach
number
[ NASA—TH-X~62336] NT4-21654
Simulation of decelerating landing approaches on
an externally blown flap STOL transport alrplane

[NASA-TH-D-7463] RT4-21658
Study of dynamics of X=14B V¥TOL aircraft
[WaSA-CR-138185] BT4-21661

A numerical study of the effects of aircraft
mangeuvers on the focusing of sonic booms

[AD=T775095 ] H74-21664
P-14 optisum flight modes, volume 1
[AD=775246] N74-21665

ATHCRAFT PRODOCTION
Inproved manufacturing of the F-14A composite
horizontal stabilizer
ATO-30323
.Prelude to airworthiness - an oatlipe of guality
assurance in aircraft comstruction
. AT8=-30593
piffusion welding in aviation technology
[NASA-TT-P-15568]
ATRCRAFT RELIABILITY
A simplified criterien to certify light aircraft
for fligbht in icing conditions
[SAE PAPER 740349)] AT4-28729
b digital simulation technigue for crashworthy
analysis of aircraft seats
[SAE PAPER 7403711} AT4-2B7D2
The design of crashworthy general aviation aircraft
[SAE PAPER T40376] AT8-28744
Reliability and maintainability of jet engines
. A74=-30347
Prelunde to airworthiness ~ An outline of quality
assurance in aircraft construction

N74=-22138

274=-30593
L-1011 Iron Bird uncovers potential bhydraulic
troubles --- aircraft reliability tests

274=-30625
ATRCEAPT SAFETY
Light aircraft crash safety program
[SAE PAPER 780353) A74-28733

Escape system concepts need reexamining --- cost
factors in aircraft design
L70=30B28
The new Douglas 'Minipac' ejection seat
A7B-31795
ATRCRAPT STABILITIY

Stall/spia research status report --- of gemeral
aviation alrcraft
[SLE PAPER 740354 ]

Balancing of vibration measurements of a
continucous mechanical systea - Application to
the direct measurement of generalized
coordinates of an airplane in flight

L70-28734

A76-29860
Control of an elastic aircraft
A78-30073
Yalidation of new gqust design procedures for
military traosports

[AD=775385] N78=-21641

SUBJECT INDEX

Free=flight investigation of the stability and
control characteristics of a STOL model with an
externally blown jet flap
[ FASA=-TH-D-78411]

ATRCBAFT STRUCTURES

The stress-endurance fatigue severity index
concept - A method of SW data development for
aluminun aircraft structures
[ SAE PAPER 740386] AT4-28750

A new method of bulkhead analysis in aircraft
structuras

H74-21549

[ SRE PAPER 7402881} ATU-28752
Finite element airplane cost analysis
[SAR PAPER 740390] A74-28754

Potential use of work hardering aluminuaz alloy
I5G90 sheet in civil aircraft
{ SAE PAPER 740398] ATH-28757
OptiniZation of complex structures to satisfy
static, dynamic and aeroelastic requirements
A7L-30453
Prelude to airworthiness - Bm ocutline of guality
assurance in aircraft constouction
AT4=3059)3
Random vibration of aircraft undercarriages with
nonlinear characteristics
A74~31705
Typical plane strain fracture toughness of
aircraft materials
K70-23443
Research reports from the Institute for Service
Reliability, issve B
H74=230491
apparatus for the qualification of very low
frequency vibration exciters --- replacing
atrcraft structure excited hy turbulence
N74-2352¢
AIRCRAFT TIHES
Prediction of aircraft ground performance hy
evaluation of ground vehicle rut depths
[AD-775744]
AIRFOIL PBOFPILRES
L Fowler flap system for a high-performance
general aviation airfeoil
[ SAE PAPER 740365] 274-28739
Investigation of acoustic effects of leading-edge
serrations on airfoils

K74-2268%

AT4-30392
AIRFOILS
Low speed aerodynamic characteristics of WACR 6716
and RACB 4416 airfolls with 35 percent=-chord
single-slotted flaps --- low turbuolence pressure
tunnel tests to determine two diwmensional lift
and pitching moment characteristics
[ HASA-TH-X-2623] NT4-21634
0n the use of thick-airfoil theory to design
airfoil families in which thickness and lift are
varied independently
[ HASA-TH-D-7579] H74-21635
Analytical studies of two-element airfoil systems
[aD-775538] WT4-21645
ATRFEAME MATERIMALS
aircraft applications for electroless nickel plate
[ SAE PAPEE 7LD399] AT4-28758
Exanples of aircraft failore =--= photographic
exanples of typical aircraft component cracking
through in service failure
HI4=23415
AIRFRANES
The flow over a porous body:; 1 singular
perturhation problem with twe parameters ---
developaent of method for predicting skid
friction and heat transfer characteristics of
aircraft surfaces
[AD=-775072] H7y=21644
Hook hognce test of the C-23 airplame arresting
gear A frame
[(RD=-774085 ] HT4=21902
Hook bounce test of the BE-22 airplane arresting
gear A frame

[AD-T74086] N74=-21903
Diffusion welding in aviation technology
[ ¥ASA-TT~F-15566] N74-22138

Fracture aechanics of aircraft structures ---
proceedings of conference on structural
characteristics of aircraft components

[AGARD-34G-176] NTU-23413



SUBJECT INDEX

Spectrur of loading of aircraft --- diagrams of
typical flight=-load profiles for tactical and
traasport aircraft

H74=-23414

ExaBples of aircraft faillure --- photographic
exanples of typlcal aircraft compoment cracking
through in service failure

H74-23815
ATBLINE OPERATIONRS
Fully automatic LORAN € for commercial airlines
AT4-20356

Effectiveness evaluation of STOL transport
operations [phase 2) === computer simulation
program of com@ercial short haml aircraft
operations
[HLSA-CR-137481] R74-21660

The weight, econoeic and noise penalties of short
baul transport aircraft resulting from the
reduction of balanced field length

[CRANFIELD-AERO-24] HTu-22672

AIBFORTS
Microphone reguirements for airport noise monitoring
A74=30096

ALL-WEBATHER LANDING SISTEMS
ICAO and the future landing systeam ===
International Civil Aviation Orgamization
ATY=-29252
ALUNINON
Solving an alupinum bracket fallure === in fire
danaged aircraft engine
(ATH4=29609
ALUNINUS ALLOYS
The stress-endurance fatigue severity index
concept - & method of SN data development for
aluminum aircraft structures
[SRE PRPER 740386] ATu-28750
Potential use of work hardening alusinum alloy
I5090 sheet in civil aircraft
[SAE PAPER 740398 A74=-28757
an approach to the developnent of aearingful
design rules for fatigue-loaded CFREP components
--- carbon fiber reinforced plastics
A74-29793
. Measurement of hot fatigue crack growth rate of
AU2GN aluminium alloy
A74-30513
ANPHIBIOUS AIRCRAPT
Arphibian aircraft design
[SAE PAPER 7403395] LiU=2B756
BEALOG SIMULATIOR
study and stabilization of lateral motion of
modern transport aircraft -—-— by damping in yaw
cgntrol
N74~226804
ANECAOIC CHAMBERS
A new anechoic facility for supersonic hot jet
noise research at Lockheerd-Georgia
B74-30092
ANGLE OF ATTACK
Investigation of the effect of supports om the
bottorn pressure and pitching moment of bodies of
revolution at an angle of attack
A74-29496
ANTENHA AREAYS
3daptive arrays --- radar receiving antennas for
sidelobe reduction and adaptive filtering
AT4-30319
ANTENNA DESIGHE
adaptive arrays ~=— radar receiving antennas for
sidelebe reduction and adaptive filtering
A74-30319
APPROACH CONTROL
analytical desigm and siculation evalwation of an
approach flight director system for a jet STOL
aircraft
[WASA-CR-114697 ] H74=-22676
ARRESTING GBAR
Hook hounce test of the C=-23 airplane arresting
gqear h frame
[AD-774085] H74~21502
Haok bounce test of the E-2a airplane arresting
gear A frame
[AD-774086] H74=-21903
ATHOSPEERIC CHEMISTRY
Possibility of investigating the spatial
distribution of atmospheric ozone with the aid
of am ozonometer installed im the cockpit of an
aircraft
A74-28847
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ATEOSPHERIC PRESSOHR
Results of measurements of the slight atmospheric
pressure increase on the earth surface under an
overflying aircraft
. ATi4=29984
ATEOSPHERIC TURBULBHCE
appaxatus for the gualification of wery low
frequency vibration exciters --- replacing
aircraft structure excited by turbulence

RT4=-23520
ATTACK ALRCERAFT
Dornier/Dassatlt~Breguet Alpha Jet ---
multipurpose combat aircraft
LT4=29829
Bxperimental system for future remotely piloted
vehicles
AT4-30598
IPV=122 V/STOL fighter/attack aircraft
274-30822

ATTITUDE CONTROL
Flight test results of a separate surface
wing-leveling systen
[SAE PAPER 749369] 274=-28740
AUTOMATIC CONTROL
Fully automatic LORAN C for commercial airlines
AT4-30356
AUTOHATIC FLIGHT CONTROL
3 unigue approach to the development of a light
helicopter automatic flight control systea
[ SAE PAPER 740348] A7u-28728
Flight test results of a separate surface
wing~leveling systen

[ SAE PAPER 7L0369] ATU-287440
2ircraft dynamics and automatic control --- Book
AT4=31219
Problens of pilot-antomatic coentrol interactions
in flight control --- applied to blind CTOL
lahding and ¥TGL stabilization
[ILR-4-1973] H74~-21663

AUTOMATIC LANDING CONTROL
The natjonal microwave landing system /HLS/
[ SAE PAPER 740345) A7U4-2B726
Flight-control systems for automatic landings =
Safety by means of redundamcy

AT7U=~29828
AUTOEATIC PILOTS
Rpplications of fluidics to light aircraft
instrumentation and control
{SRE PAPER 740351] E74-28731
Study of wind effects on electrostatic autopilots
A7U4=3D395
Potential uses for the Kiebitz tethered rotor
platform
A74-30596
Continuing the Rerodyne experimental study
A74=30597
Experimsental system for future remotely piloted
vehicles
A74-305948
AVIONICS
A rational basis for determining the EMC
capability of a system
A74-29371
General avionics progress
A74-30592
USA¥ evaluating helicopter IFR aids
ATY4-30749

Problens in avionics life-cycle analysis
[P-5136] N74-22597

B
B=1 AIRCEAPT
GE ships final engine for flight-test B-1 .
274=31275
BALLISTICS
Development of manufacturing methods for
ballistically tolerant fiberglass tubular
bellcranks =-- for the CH-U47 helicopter
[AP-775818] n74-22701
BASE PRESSURE
Investigation of the effect of supports on the
hottom pressure and pitching zoment of bodies of
revolution at an angle of attack

LT4=-29496
BEBCHCRAFT AIRCRAFT
T-tail aerodynamics of the Super King Air
{SAE PAPER 7U40370] A74-28741



BRELL AIRCRAFT

BELL AIRCRAFT
Tilt=rotor aircraft nears final design
274~-30748
Comparison of acoustic perforpance of five muffler
configurations on a small helicopter ---
acoustic properties of medified helicopter
erhaust systeR
[NASA~TH-D-THG3] R78-21652
Quarterly Bulletin of the Division of Mechanical
Engineering and the Fational Aeronauntical
Establishsent, 1 Jannary = 31 March 1974
[DREAHAE-1974 (1) ] R74-23483
BIBLIOGGEAPHIES
Circulation control: A bibliography of WSEDC
rasearch and selected outside references
{ap-7752841 K74~ 21666
BLIND LANDING
Probleas of pilot-automatic control interactions

in flight control --- applied to blind CTOL
landing and YTOL stabilization
[ILE=8=1973) F74-21663

BLUNY BODIES
Interference hetween a delta wing and a
cYlindrical body with a blunted nose portion at
supersonic wvelocities
AT4~2949)
BOATTAILS
Flight Reynolds punber effects on a coptoured
boattail pozzle at subsonlc speeds
[NASA-THM-XI-3053] R74=-216392
BODY=-HING AND TAIL CONPIGURATICHS
Dynamic responses of the structural model with
built-up wings and a fuselage (1)
[ HAL-TR=-350] H74=22673
BODY=UIN6 CONFIGURATIONS
Intarference betweea a delta wing and a
eylindrical body with a blunted nose portiom at
supersonic velocities
AT74-29493
Computation of transooic flow about lifting
wing-cylinder combinations
AT4-30403
BORING T47 AIRCBAFT
Carrier designs for space shuttle orbiter being
refined --- piggyback mode transportation
competition between C-5 and Boeing 747
a74-2879
BORING 2707 AIRCRAFT
The civil supersonic aircraft === design, economic
and political factors
a74-28786
BOMABE AIBCRAFT
GE ships final engine for flight-test B-1
s A74-31275
BOROHR
The real and imaginary parts of the complex
viscoelastic modulus for boron fiber reinforced
plastics /BFRP/
A74=30095
Inproved manufacturing of the F-143 composite
horizontal stabilizer

BT4=-30323
BOUNDARY LAYER FLOW
Fvaluation of aircraft internal noise -—- from
aerodynamic sources, jet exhaust and internal
eguipaent
[SRE PAPER 740360 ] 17428737
BOX BEAHS
Torsion of prisbmatic shell by finite difference
approach
ATH=29906
BUCEKLING
Shell ipstability analysis applied to a radose
AT4=-28963

Installation for the imvestigation of the buckling
characteristics of thin-walled structuoral

coupohents
AT4=29105
BULKHEADS
L new method of bulkhead analysis in aircraft
atructures
[SAE PAPER 740388 ] AT4-28752

C~2 AIECEAFT (:

Hook bounce test of the €-2a airplane arresting
gear A framae

[AD-774085 ] HT4-21902
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C=-5 AIRCRAFY
Carrier designs for space shuttle orbiter being
refined --- piggyback mode transportation
conpetition between C-5 and Boeing 747
AT4=28791
C=130 AIECHAFPT
C-130 landing on ¥m-~18B landing mat, Cak Grove
Buziliary Air Field, Forth Carolina
[ AD-775365] H78-21910
CAMBERED WINGS
The problenm of suypersonic flow past intersecting
wings
AT4-28604
Slender delta wing with conical camber
ATh~30398
CANARD CORFIGUEATIONS
herodynamic design approach to the stall/spin
problem = The VariViggen
[ SAE PAPER 740391} aT4-28755
CAREON FIBER RRINFORCED PLASTICS
An approach to the developaent of meaningfol
design rules for fatigue-loaded CFRP components
-=-- carhon fiber reinforced plastics
A74-29783
Transverse compressive behaviour of unidirectional
carbon fibre reinforced plastics

A74=-29785
CARBON PIBERS
The future of carbon fibres
A74=-30380
CARBOX=CARBON COMPOSITES
The future of carbon fibres
a74=-30380

CARBOXYL GROUP
ipplied research and development of adhesives for
bording filled carboxyl terminated
polybutadienes to various substrates
ATH-30313
CARET WINGS
Investigation of new wing shapes for hypersonic
flight
ATU-29035
CASE BONDED PROPELLANTS
Applied research and development of adhesives for
bonding filled cacrhoxyl terminated
polybutadienes to various substrates
a74~30313
CEETIFICATION
A simplified criterion to certify light aircraft
for flight in icing conditions

[SAE PAPER T40349) AT4-28729
The background to propeller airplane noise

regulations

[SAE PAPER 740361] a74-324738

CESSKA 172 AIRCEAPT
Flight test results of a separate surface
wing~-leveling systeam
[SAE PAPER 74036%) BTY4-28T740
CE-47 HELICOPTER
Hajor Item Special Study (MISS), CH=47A hydramnlic
servocylinder --- reljiability analysis of
military helicopter hydraulic systen

{AD-775449] N74-21672
Helicopter icing spray systes gualification
[2D-775802] R74-22688

Developnent of manufacturing methods for
ballistically tolerant fiberglass tubular
bellcranks --- for the CH-47 helicopter
[AD-775818] BTu=22701

CHANNELS (DATA TRANSHISSION)

Application of dispersive networks in

data-transmission receivers

47429353
CHIERP SIGRALS
Lpplication of dispersive networks in
data-transmission receivers
A7T4-29353
CIBCOULAR CYLINDERS
Computation of tramsonic flow about lifting
wing«cylinder combinations
A70-30403

CIVIL AVIATION
State versus federal regulatiocn of commercial

aeronautics
AT4-285T2
The national microwave landing system /MLS/
[ SAE PAPER 740345] ATY-24726



SUBJECT IHDEX

The civil supersonic aircraft --- design, economic
and political factors
K74-28786
ICAO and the future landing system ---
International Civil Aviation Organization
ATu=29252
Pully autonatic LORAN C for compercial alrlines
476-30356
Looking ahead with hindsight /The Sixty-Second
¥ilbur amd Orville Wright Memorial Lecture/
AT4-31245
COMBUSTION PREODOCTS
Jet engine soot emission measured at altitude
A7U=30397
COMEERCIAL ATRCRAFT
2irline industry fimancial analysis with respect
to aircraft noise retrofit prograns 1972-1978

[PB-226586/6G1 ] H74-21670
COMMURICATION SATELLITES
application of dispersive petworks in
data-transnission receivers
A74«29353

COSPLEXI VAEIABLES
Analytical studies of two-element airfeoil systeas
[AD-775538] H74-21645
COMPONENT RELIABILITY
Flight-contrel systess for automatic landings -
Safety by means of redundancy
AT4-29828
COMPOSITE MATERIALS
The future of carbon fibres
274-30380
COMPOSITE STROCIURBS
Inproved manufacturing of the P-143 composite
horizontal stabilizer
A74=-30323
CONPREBSSION IBSTS
Transverse compressive bebaviour of unidirectional
carbon fibre reinforced plastics
ATU=-29785
CONPUTER GHAPHICS
Structural finlte element analysis aided by
computer graphics

{SAE PAPER 740389] A74-28753
Application of interactive graphics to the
avionics evaluation program
[AaD=775372]) NT74-218487
COMPUTERIZED SIMOLATION
Redundasnt actuator developuent study --- £light
control systems for supersonic transport aircraft
[WASA=CR-114730] N74-21655
Effectiveness evaluation of STOL transport
operations {phase 2) --- computer simulation
pregram of commercial short hawml aircraft
operations
[NASA-CE-1374B1} N78-21660
applicatien of interactive ¢raphics to the
avionics evalunation prograom
[ap-775372] N74-21847

CONCORDRE AIRCEAFT
The civil supersonic aircraft =-=-- design, econoeic
and political factors

274-28786
Bnti-icing tests an Concorde
A74-30818
Lov speed bandling with prototype-cConcorde
R74-30819
COSFERENCES
Noise mechanisms ==~ AGARD conference ob
propagation and reduction of jet noise
[AGARD-CP-131] K7a=-22640

Fracture mechanica of aircraft structures =---
proceadings of conference oo structural
characteristics of aircraft cowponents

[AGLRD-AG=175] R74-23413
CONICAL CAMBEER
slender delta wing with comnical camber
A74-30398

CONTINUUN MECHANICS
palabcing of vibration measurements of a
continunous kechanical system - Application to
the direct measurement of genasralized
coordinates of an airplane in £light
AT74-29860
CONTROL STABILITY
¥STOL aircraft stability and control experience
from pethods and results of Do 37 flight tests
{HASA-TT-P-15531] B7U4=-21651

COST ANRLISIS

DELTA WINGS

COBTHOLLABILITY
Low speed handling with prototype-Concorde
A74-30819
CONVERGENT-DIVERGEHT ROZZLES
Suybsonic blocking in double-flow nozzles
ATU-29310

Pinite element alrplane cost analysis
[ SAE PAFER T40390]

Effectiveness evaloation of STOL transport
gperations (phase 2) —--~ computer simulation
progran of commercial short haul aircraft
operationg
[MASA-CR-137481] N74=21660

airline industry fimancial analysis with respact
to aircraft noise retrofit programs 1972-1978

A7u~28754

[PB-226586/6GR ] N76-21670
Problems in avionics life-cycle analysis
[P-5136] ) N74-22597

05T REDOUCTIOR
3 low cost p-i-n diede phase shifter for airborme
phased-array antennas
ATu=31611
CRACE PROPAGATION -
Neasurerent of hot fatigue crack growth rate of
AUZGN alupinium alloy
A74-30513
CHASH INJORIES
B &igital simulation technigue for crashworthy
aralysis of aircraft seats

[ SAE PRPER 740371} AT4-2B742
CEBASH LANDING
Light aircraft crash safety prograa
[SAE PAPER 700353) ATU=-28733

Crash=resistant fuel tabks for helicopters and
general aviation aircraft

[SAE PAPER T40358] ATU-28735
WASA, Langley Impact Dynamics Facility
[ SAE PAPER T40374] a74-287483

The KODAS=F crash recorder for the Alpha Jet
ATH-30601
CRASHES
The design of crashworthy general aviation aircraft
[ SAE PAFER T404376]) AT4-2B744
CROS55 CORBELATION
Ose of cross=-coIr€lation measurements to
investigate noise generating regions of a real
jet engine and a model jet
¥74-22650
CRYSTAL DISLOCATIONS
Solving an aluminum bracket failure --- im fire
damaged aircraft engine
AT4=-29609
CICLIC LOADS
&n approach to the development of meamingful
design rules for fatigque-loaded CFRP components
w-w carbon fiber reinforced plastics
AT4-29783
CYLINDBRICAL SHELLS
Torsion of prismatic shell by finite difference
approaach
AT4-29906

D

DAXPIRG
Study and stabilization of .lateral motion of
modera transport aircraft --- by damping in yaw
control
N7u-22684
DATA REDUOCTION
b data reductioa sethod for landing performance
tests
AT74-30821
DC 10 MIRCRAFT
The application of fracture mechanics in the
development of the DC-10 fuselage --=- analysis
of the degree of damage tolerance of fuselage
pressure shell
N7i4=23428
DELTA WINGS
Interference between a delta wing and a
cylindrical body with a blunted nose portion at
supersonlc velocities
AT7G-29093

AT4-30398

Slender delta wing with comical caaber



DHC 5 AIBCRAFT

Optimization of coeplex structures to satisfy
static, dypamic and aeroelastic requirements
A74=30453
DBC 5 AIRCHAFT
Summary of the air cushion landing system oo the
de Havilland Buffale aircraft
A74-30142
DIGITAL SIMULATION
b digital simulation technigue for crashworthy
analysis of aircraft seats
[SAE PAPER 740371 )
DIHEDRAL ANGLE
The problem of supersonic flow past intersecting
wings

ATH-28742

AT4-28644
DISPLAY DEVICES
Structural finite element analysis aided by
computer graphics
{528 PAPER 740389) ATU-287513
Lpalytical design and simwlation evalunatiocn of an
approach flight director systez for a jet STOL
aircraft
[NASA~CR-114697)
DORSIER AIRCHAFT
The MUPAS~-F crash recorder for the Alpha Jet
A74=30601

H74-22676

DEAG
A method for aveiding insect roughness on aircraft
--- installation of highly elastic rabher
coverings on leading edges
[HASA-TT-F=-15454]
DROPS (LIQUIDS)
Some features of the bebavior of liguid drops
during supersonic flight of a wedge-shaped hody
through a two-phase mediunm

N7u-21646

AT4-29459
DUBRARILITY
Crash~resistant fuel tanks for helicopters and
general aviation aircraft
[SAE PAPER 740358 ]
DYNAMIC CORTROL
Alrcraft dynamice and aatomatic control =--=- Book
: AT4-31219

AT74=28735

DYNAMIC STABILITY
Derivatives of eigenvalnes and eigenvectors for a
general matrix
AT74=28967
DYHANIC STRUCTURAL ANALYSIS
Obgervable changes of load sample function due to
structural elasticity
L74=31745

E=2 AIRCEAFT
Hook bounce test of the E-2B airplane arresting
gear A frame

[AD-T774086] NT4-21903
ECONO¥IC FACTORS
Transfer of copmercial technology
A74-30119

Sensitivity of transport aircvraft performance and
economics to advanced technology and cruise Mach
number
[ BASA-TR-X-62336]}

EFFECTIVE PERCEIVED KOISE LEVELS

Flyover noise prediction from static data ~--
extrapolation from engilne ground tests

NT74-21654

L74-30100
BIGENVALUES
Derivatives of eigenvalues and eigenvectors for a
general wmatrix
RT4~28967
EIGENYECTOES
Derivatives of eigenvalues and eigenvectors for a
general wmatrix
AT74-29967
EJECTION SEATS
The nev Douglas *Hinipac' ajection seat

ELASTIC SHEETS
A method for avoiding insect rougbness on aircraft
==+ installatlon of highkly elastic rubber
coverings on leading edges
[ NASA=TT-P-15454]
ELBCTRIC CONTROL
Hydraulic auscle with electrical controls --- for
Fly by Wire aircrart hydranlic systeas

A7B~31795

KT4=21606

AT4-31474
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ELECTRICAL PROPEBTIES
Aircraft applications for electroless nickel plate

[SAE PAPER 740399} R78-28758
ELECTROMAGNETIC COMPATIBILITY
4 rational basis for determining the EMC
capability of a systes
ATUY-29371

ELECTRONIC CONTEOL
A4 contral concept combining the best of the
current hydrorechanical and electromnic
technologies
[ SAE PAPER 74038(]
ELECTROSTATIC CHARGE
S5tudy of wind effects on electrostatic autopilots
3T74=-30395

A74-28745

EBERGY TECHNOLOGY
The case for hydrogen~fueled transport alrcraft
AT4-29452
ENGIFE CORTROL
Fuel system requirements for small gas turbine
engines
[SAE PAPER 740381)
EBGINE DESIGH
New jet engines —--- presented at Paris air shov
A74-30346
Reliability and maintainability of jet engines
ATU-30347
25 years after, why the Astafan --- double Fflow
turbofan aircraft engine design

ATG-28T4E

A74-30690
Reduction of JTBD povered aircraft noise by engine
refanning
[NASA-TE-X=-71536] R74=-23382

ENGIRE INLETS
Subsonic flow into a dovnstreas facing inlet
174-30401
EFGINE MOHNITORING INSTRONENTS
A control concept combining the best of the
current hydromechanical and electronic
technologies
[ SAE PAFER 740380}
ENGINE NOISE
Jet aircraft ground run-up noise suppressors
AT§-29775

AT4-28745

Forward velocity effects on jet noise with
dominant ioternal noise source
A74=-30077
Foise tests of a high-aspect-ratio slot nozzle
with various V-gutter target thrust reversers
ATM4-30098
Comparison of acoustic performance of five nuffler
configurations on a swall helicopter --—-
acoustic properties of modified helicopter
exhaust systen
[ KASA-TH-D-7495]
ENGINE FPARTS
Solving an aluminum bracket failure —-- in fire
damaged aircraft engime

NT4-21652

a74-29609
EHGINE TESTS
Bathematical sinulation of a vibrating light
aircraft piston engine and correlation with
engine fligat test data
[SAE PAPER 740383} A74-2B748
Flyover nolse prediction from static data —--
extrapolation from engine ground tests
174=-30100
EBEROR AMALYSIS
dnalysis of route vwidths in the domestic airspace
=== navigation system errors effect on roote

confinement
A74-30360
ESCAPE (ABANDONMENT)
The new Douglas 'Minipac' ejection seat
A74=31795

ESCAPE SYSTRMS
Escape system concepts need reexamining --= cost
factors in aircraft design

AT4=-30824
EICITATION
Optimization of a vibration generator in
conditions of erternal excitation
H74=-23519

BYHAUST GASES
Jet engine soot emlssion measuored at altitude
174-30397
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Comparison of acoastic performance of five muffler
configurations on a small helicopter =---
acoustic properties of modified helicopter
exhaust system
[BASA-TN-D-7895]

EXHAGSTION -

Spacial study: OS5 general aviation accidents
involving fuel sgtarvation, 1970 - 1972
[NTS5B=RAS=TH-1]

EXTERMAL STORES

Vibration absorbers for rocket launchers mounted
on helicopters: BAnalytical apalysis and
iaplementation technignes
[aD-774845]

BITERNALLY BLOEN FLAPS

Free-flight investigation of the stability and
contrel characteristics of a STOL model with an
externally blown jet flap

H74-21652

H74=21657

F74-22558

{NASA-ER~D=T78411)] N74-21649
Externally hlown flap noise research
{WASA-TH-I=715481] R74-22631

F
F-8 AIRCRAFT
Optimal contreller design for high performance
aircraft undergoing large disturbance angles
[WAS2-CR-138130] ) HTU-21648
Extraction from flight data of longitudipal
aercodynamic coefficients for F-§ aircraft with
supercritical wing
{ NRSA-TN=-D=7870]
F«14 AIRCRAFT .
Iaproved nanufacturing of the F-142 composite
horizontal stabilizer

N74-21653

A74-30323
F-14 optipum flight modes, volume 1
[AD-T775246]
F=106 AIBRCEAFT
Flight Rewnolds number effects orp a contounred
boattail nozzle at subsomic speeds
[NASA-TH-I-3053]
FAILURE ARALISIS
L-1011 Iron Bird uncovers pctential hydraunlic
troubles ——— aircraft reliability tests

HT4-21665

N74-21639

374-30625
Examnples of aircraft failure --- photographic
exainples of typical aircraft component cracking
through in service failure
N74-23415
FAR FIELDS
Mear field and far field sound radiation frem Do
31 ¥/5T0L jet transport and possibilities for
noige abatement im futewre V/5T0L developanent

[¥ASA-TZ=-F-15534] N74-21650
BATIGUE (MATERIALS)
Spactrom of lcading of aircraft -—— diagrams of

typical flight-load profiles for tactical and
transport aircraft
N7U=23414
FAPIGUE TESTS
The stress=-endurance fatigue severity index
concept - & method of SN data development for
aluminue aircraft structures
[SAE PAPER 740386]) A78-28750
An approach to the development of meaningful
design rules for fatigue-loaded CFRP components
--- carbon fiber relnforced plastics’
L78-29783
Research reperts from the Institute for Service
Reliability, issue 6
N74=23191
FEBDBACK CONTROL
2ircraft dynamics and automatic control --- Book
A74-31219
PIBEE ORIERRTATION
Transyerse co®pressive behaviour of unidirectional
carbon fibre reinforced plastics.
B74-29785
FIGHTER AYECRAPT
Light hoverable combat aircraft = Wind tunnel tests
ATB-30600
IFy=-12K% V/ST0L fightersattack aircraft
. A78-30822
PINITE DIFPERENCE THEQRY
rorsion of Prismatic shell by finite differemce

approach
TR - A74-29906

PLIGHT STABILITY YBSTS

PINITE ELEMEHET HMETHOD
b new method of bulkhead analysis in aircraft
structures
[ SAE PAPER 740388] a78-28752
strectural finite element analysis aided by .
computer graphics
ATH-28753

. [ SAE PAPER 740389]
Finite eleaent airplane cost analysis
[ SAE PAPER T40390] a74~28758

Shell instability analysis applied to a radoae
RT78-28963
optimization of complexr structures to satisfy
static, dynaasic and aeroelastic requirements
. A7T4-30453
FXRE CONTROL
air-to=-air fire control exposition, phase 3 (Rxpo 1)
{AD-T775360] N74=-21673
PLAPS (CORTHOL SOURFACBS)
L Powler flap systen for a high-performance
general aviation airfoil
[ SAE PAPER 740365]
FLEIIBLE BODIES -
oObservable changes of load sample functlion due to
gtructural elasticity

ATH-28739

a74~31745
FLIGHT CHARACTBRISTICS
herodynamic design approach to the stall/spin
problex = The Variviggen
( SAE PAPBR 740391]

Low speed handling with prototype-Concorde
ATH~-30319
X-223
AT4=30825
' Determination of the allowable tolerances for the

asynpetries of a free rolling vehicle

178-28755

¥/8T0L £lying gualities research using the

[TaE-185] - R78-21637
F=14 optimum flight modes, volume 1 .
[aD-775246] R74-21665

FLIGHT CONTEROL .

An investigation of separate surface stability
augmentation systems for general aviation aircraft
[NASA-CE-138120] N74-21647

optimal controller desigqn for high performance
aircraft undergoing large disturbance angles
{¥ASA-CR-138130] H74=21648

Redundant actuator development study ==~ flight
control systens for supersonic transport airfcraft

[KASA=-CR=-114730] NT74=21655
Study of dynamics of X-14B VTOL aircraft
[ NASA=CE~13B8185] NTU=-21661

Analysis and moving base simulation of transition
configuration manageaent aspects of a powered
lift aircrafi
[HASA-CEB-118698]

FLIGHT CRENS

Pilot workload-efficiency of military aircraft

systems with one or twe Dan crew

RT4-22671

AT4-30820
FLIGHT PATHS
Analysis of route widths in the domestic airspace
-—— navigation systenm errors effect on route
confinenent
- AT4-30360
PLIGHT RECORDERS
The MUDAS-F crash recorder for the Alpha Jet
A74=30601
FLIGHYT SAFETY
Flight-contrel systems for automatic landiogs - N
Safety by means of redundancy
: A74-29828
FLIGRT SIMAULATION
On scaling transonic wind tunnel data
478=30750
Analysis and moving base simulation of transition
configuration management aspects of a powered
1lift aircraft
[(BMASA-CR-114598]
FLIGHT SIMODLATORS .
L-1011 Iron Bird uncovers potential hydraulie
troubles ==~ aircraft reliability tests -

NT4-22671

A74-30625
Air-to-air fire control exposition, phase 3 {Expo 3)
[AD=~775360] N78=-21673

FLIGHT STABILITY TESTS
¥STOL aifcraft stability and control experience
from methods and results of Do 31 flight tasts

[HASA-TT-F=15531] N74=-21651



PLIGHY TEST®S

FLIGHT TRSTS
A simplified criterion to certify light aircraft
for fiight in icing conditions

[SAE PRPER T40349] AT4=28729
Plight test results of a separate surface

wing-leveling system

[SAE PAPER T4#03£9]) ATH=-28740

Mathematical simulation of a vibrating light
aircraft pisten engine and correlation with
engine flight test data
[SAE PAPER 740383} AT4-28708
Variability in aircraft noise measurements =--
from short and long period jet flight tests

1 T4- 20074
Anti=icing tests on Concorde
AT4-30818
A data reduction method for landing pecformance
tosts
ATH-320821

A flight investigation of the STOL characteristics
of ar augnented jet £lap STOL research ajircraft
[ RASA-TH=X~62334 ] N74=22637

FLOW DISTRIBUTION

An analytical investigation of wing-jet interaction
[BARSA-CR-138140} N74-21633

Tail rotor design guide ~-- aerodynamic
configarations of helicopter components for low
speed and hover flight

CADp-775391} N74=-21671
FLOW VELOCITY
Forward velocity effects on jet noise with
dominant internal nolse source
174-30077

PLOW VISUALIZATION
Some experimental tesults of the effect of a
streamwise vortex on a two-dimensional wing
A74-31287
A prelisinary towing tamk study of the trailing
vortex generated by a2 rectangular wing,
including the effects of several tip modifications

[ARL/A-HOTE=-342 ] H74-21636
PLUIDICS
Applications of flnidics to light aircraft
ipstrumentation and control
{5AE PAPER 74035%] L78-28731

PLUTTER AMALIYSIS
Derivatives of sigenvalues and eigenvectors for a
general matrix

B74-28967
The Alpha Jet wind tunnel model for aeroelastic
investigations
174-30599

¥LY BY WIRE CONTROL
Hfdraulic muscle with electrical controls =-- for
Fly by Wires aircraft hydraulic systeas
L74-31474
FLYIRG PLATFOEMS
Potential uses for the Kiebitz tethered rotor
platforn
A74-30596
FLYIBG SEOT SCANNERS
Quarterly Bulletin of the Division of Mechanical
Engineering and the National Reronautical
Bstablishment, 1 January - 31 ¥arch 1974
[DME/RAE-1974(1) ]
FORHIRG
Foan and aeration characteristics of commercial
aircraft lubricants
[ASLE PREPRINRT TYAH-1R~1]
FRACTUREE MECHANICS
Solving an aluminma bracket failure =-=- in fire
dapaged aircraft engine

H74-23483

AT74~28676

A74~29609
Fracture mechanics of aircraft structures ---
proceedings of conference an structural
characteristics of aircraft components
[AGARD-2G=-176] N74-23413
Exanples of aircraft failure =-~ photographic
exapples of typical aircraft compoment cracking
through in service failure
F74~-23415
The application of fracture mechanics in the
developrent of the DC-10 fuselage -—- analysis
of the degree of damage tolerance of fuselage
presgure shel)
N78-23428

A-10
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FRACTURE STRENGTH
Typical plane strain fracture toughness of
aircraft materijals
H74-234833
FUEL CONSOMPTION
Special study: US general aviation accidenta
involving fuel starvation, 1970 - 1972
[¥TSB-235-74=1]
PFOEL COETRHOL
3 control concept combining the best of the
current hydromechanical and electromnic
technologies
[ SRE PAPER 7403801
Puel ayster requirements for
engines
[ SAE PAPER 744381]
FUEL SYSTERES
Fuel system reguirements for
engines

R7i=21657

2Ta-28745
s2all gas turbiae

ATh-28746

adall gas turbilne

[SAR PAPER 780381] AT4=26706
Fuel systen reguirements for 1light aircraft

turbocharged reciprocating engines

[SAE PAPER 740382] ATH-28TU7

FURL TANKS
Crash-resistant fuel tanks for helicopters and
general aviation aircraft

[ SAE PAPER 780358] A74-28735
FOSELAGES
The application of fracture mechanics in the
developnent of the DC-10 fuselage --- analysis

of the degree of damage tolerance of fuselage
pressure shell
N74-23428

GAS GENEREATORS
Flight Eeynolds huaber effects on a contoured
boattail nozzle at subsonic speeds
[ FASA-TH-X-3053]
GAS TURBINE ENGINES
Fuel system requirements for small gas tucbine
engines
[SAE PAPER 740381)
GENERAL AVIATION AIECRAFT
Simulation and £light evaluation of a heads-up
display for general aviation
[ SAE PAPER 740387] A74-28727
Crash-resistant fuel tanks for helicopters and
general aviation aircraft
[ SAE PRPER 74D35B]
A quiet propeller for commuter and gemeral
aviation-aircraft
[ SAE PAPER 740359]
Fowler flap system for a high-performance
general aviation airfeil
{SAE PRPER 7040365] ATY-28739
Fuel system requirements for small gas turbine
engines
[ SAE PAPER T403B1}]
General avionics progress

N78-21639

AT78-28746

A74=28735

AT4-28736

o

AT&-28746

A74-30592
An investigation of separate surface stability
augpentation systems for general aviation aircraft
[¥a5A-CR=138120] N74=-21647
Special study: U5 general aviation accidents
invelving fwel starvation, 197¢ - 1972
[NTSB-AAS-T4-1]
GLASS FIBERS
Development of manufacturing methods for
ballistically tolerant fiberqglass tubular
bellcranks =-- for the CH-47 helicopter
[AD-775818]
GLIDERS
Observable changes of load sample function due to
atructural elasticity

W74-21657

NT4=22701

A7U=31785
GOVEEYMENT PROCORENBNT
Problems in managing the development of aircraft
engines, Department of befense
[B-179166 ]
GOVERNMENT /TRDUSTEY RELATIORS
State versus federal regnlation of commercial
aeronauntics

N74-22632

. A74-28572
GRODAD BASED CORTROL
Experimental system for future remotely piloted
vehicles
ATh=3059B



SUBIBCT INDEX

GEOURD EFFECT
Besponse of a light airplane to ground induced
vibration environment -
AT4-29903
SBOUND EFFECT MACEINES
Sunmary of the air cushion landing system on the
de Havilland Buffalo aircraft
A74-30142
GROUDND TESTS
Flyover noise prediction from static data =---
extrapolation from engine ground tests
ATY-30100
GUNNERY TERAINING
Air-to-air fire control exposition, phase 3 (Expo 3)
[aD=775360] R74-21673
GOST LOADS
VYalidation of flew gust design procedures for
military transports
[AD-775385] RTH-21641
Dynamnic responses of the structural oodel with'
byilt-up wings and a fuselage (1}
[ FAL-TR-350] B74-22673

H=53 HRLICOPTER
Helicopter tow tests of the US Coast Guard's air
delivery container for oil spill containment
barrier .
[AD-774B98] H74-21669
BABEIER AIRCRAFT
Shiphgard operations of Harrier
AT4=-30823
HEAD-UP DISPLAYS
Simulation and flight evaluation of a heads=up
display for general aviation
[SAE PAPER T40347] ATU=28727
HBAT TRANSPER
The flow over a porous body: 2 singular
perturbation preblem with two parameters ---
developrent of method for predicting skin
friction and heat transfer characteristics of
aircraft surfaces
[AD=-775072} N74-21640
BEATING EQUIFMER?T
Anti-icing tests on Concorde
174=-30818
BERLICOPTER DESIGN
& unigue approash to the development of a light
helicopter antomatic flight control system
[SAE PAPER 740388 ] ‘ A74-28728
Future of the light torbine helicopter
A74=29572
The new Douglas 'Hinipac' ejection seat
A74-31795
Tail rotor desigmn guide --- aerodymamic
configqurations of helicopter components for low
speed and hover £light
[2D-775391] ¥ra=-21671
HELICOPTER ENGIKRES
Puture of the light turbine helicopter

a74-29572
HELICOPPER PROPELLER DRIVE
Helicopter drive system load analysis
[AD-T75858] N74-22697

BELICOPEERS
Crash-resistant fuel tanks for helicopters and
general aviation aircraft
[SAE PAPER T40258] AT4-28735
USAP evaluating helicopter IFR aids
' 174-30749
Comparison of acoustic perforaance of five muffler
configurations on a small helicopter ---
acgustic properties of modified helicopter
exhaust system
[RASA-TH-DI—-T495] H74=-21652
circulation contrel: A bibliography of NSEDC
research and selected outside references

[AD-775284] N74-21666
AA-16 design and operaticnal flight loads study
[AD-775838} H74=-22700

Evaluation of the Teledyne Ryan model 622
terrain-following radar system installed on
0H~-58) helicopter
(2D=775806 ] R79~-22837

HIGH ASPECT BATIO

Foise tests of a high=-aspect-ratio slot nozzle

with varioas V-gutter target thrust reversers
ATG=-30098

-1

JET AIRCEAFT

HORIZONTAL TAIL SURFPACES
Inproved nmanufacturing of the F-14A composite
horizontal stabilizer

A748-30323
HOVERING -
Light hoverable combat aircraft - Wind tunnel tests
A74-30600

VSTOL aircraft stabllity and contrel experience
from aethods and results of Do 31 flight tests

[HASA-TT=-F-15531] HT6-21651
Study of dynapics of X-18B VTOL aircraft
[HASRA-CR-138185] R74-21661

BOMAH PACTORS ENGIMEEBRING
Pilot workload-efficiency of military aircraft
systens with dne or two man crew
' 274-30820
AUAAN TOLERAECRES
Effects of discontinuwation of nocturnal aircraft
noise
AT4-30084
HYDRAULIC EQUIPMENT
Hajor Item Special Study (MISS}, CH-47A hydraulic

servocylinder —~- reliability analysis of

military helicopter hydraulic systenm

[AD=-775449 ] N74-21672
HYDBODYNANICS

guarterly Bulletin of the Division of Nechanical
Engineering and the National Aeronautical
Establishment, 1 Janwary - 31 Rarch 1974
[DRE/NAE=19T4 (1) ] N74-23483
EYDEOGEF FUELS
The case for hydrogen=fueled transport aircraft .
ATY=29452
HYPERSONIC FLIGHT
Investigation of new wing shapes for hypersonic

flight
a74-29035
BIPERSONIC FLOW
Aypersonic flow past a lifting wing
A74-295437
HYPEHSONIC WAKES
Hypersonic flow past a lifting wing
A7G=29437

ICE PREVERTION
b simplified criterion to certify light aircraft
for flight in icing conditions
[SAE PAPER 740349] AT4-28729
Boti~-icing tests on Concorde h
. 474-30818
Helicopter icing spray system gualification
[&D=775B03] N74-22688
IBPACT TESTS
AAs5A, Langley Impact Dynamics Pacility
[ SRE PAPER T40378] ’ B74-239743
IRCOMPEESSIBLE FLUINS
Randon movement of a wing of finite span in an
incoapressible liquid
A78=-25497

INDUSTRIAL BAFAGEBBET
fransfer of commercial technelogy
AT4-30119
INSBCTS .

4 method for avoiding insect roughness on aircraft
=== installation of highly elastic rubber
coverings on leading edges
{ HASA=FT-P-150454 ] N74-21606

INSTHUAENT FLIGHT RULES PR aid
5 avaluating helicopter aids
PSAT awaiua 9 d A7Ti-3074%
INTERNATIONAL COOPERATION .
ICAO and the future lapding system ===

Int tional Civil Aviation Organization
peemnat ATH=-29252

INvIScID PLOW
An analytical investigation of wing-jet interaction

[(HASA-CH-13B140] NTU=-21633
JBT AIRCRAPT
pornier/tassaulc-dreguet Alpg: Jet ===
alti ose combat aircra

: ParE AT8=-29829
The Alpha Jet wind tunmel mnodel for aerselastic

investigations

174-30559
-



JBY AIRCBAFT NOISE

The HUDAS-F crash recorder for the Alpha Jet
A74-30601

3 puperical study of the effects of aircraft
nanceavers on the focusing of sonic booms
{AD=775095] NT74-21664

inalytical design and simulation evaluation of an
approach flight director system for a jet STOL
aircraft

[FASA-CR-118697] HT4-22676
JBT AIRCRAFT HOQISE
Evaluation of aircraft internal neoise --- freos
aerodynamic sources, jet exhaust and internal
equipment
{SAE PAPER 7403607} 174-2B8737

Jat aireraft ground run-np noise SUpPPressors
ATY=29775
Forward velocity effects on jet moise with
dominant internal noise source
A74=-30077
Variability in aircraft noise measurements ---
from short and long period jet flight tests
R74-30079
The design of sound absorptive materials to meet
special requirements
. 274-30091
A new anechoic facility for supersonic hot jet
noise research at Lockheed-Georgia
174=-30092
Flyover noise prediction from static data ---
extrapolation from englne ground tests
AT4=30100
Inpulsive sources of aerodynamic sound: Oral
script of the introductory review lecture =—-=-
alrcraft noise at supersonic speeds
N74-22683
Uge of cross-correlations measurements to
investigate noise generating regions of a real
Jet engipe and a model jet
RT74=-22650
On the neise from jets =-—=- mathenmatical wedel
based on modification of Lighthill theory
ET4-22655
On the geperation of jet noise =--- by large scale
' vortex ring structures interacting with each other

NT4-22663
Reduction of JTHD powered aircraft noise by engine
refanning
{¥ASA-THM-X-71536] NT74-23342

JET ENGINR FUELS
The case for hydrogen-fueled tramsport aircraft

AT4-20452
"JET EHEGINES

New jet engines —--- presented at Paris air show

AT74=-303046
Beliability and maintainability of jet engines

A74-303847
det eangine spot enission measured at altitude

L74-30397

Use of cross-correlation measurements to
investigate noise gemerating regions of a real
Jet engine and a model jet
N74=-22650
JET FPLAPS
XPV-122 ¥/STOL fighter/attack aircraft
AT4§-30822
4 flight investigation of the STOL characteristias
of an augmented jet flap STOL research aircraft

[FASA-TH-X=62334] N7U-22637
JBT FLOW
Ao analytical ipvestigation of wing-jet interaction
[HA5A-CR=-138140] NT4-21633
Noise mechanisms ==~ AGARD conference on
propagation and reduction of jet noise
[AGARD-CP-131]

NT4-226080
JUNCTION DIODES .

A low cost p-i-n diode phase shifter for airborne
phased-array antemnas

1-1011 AXECEAFT
L=1011 Iron Bird uncovers potential hydraulic
troubles =--- aircraft reliability tests

B74-31611

ATi=30625
LANDIEG AIDS
The national wicrowave landing system /ML5/

[SAE PRPER 700345} A74=-2B726
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SUBJBCT IRDEI

Simulation and flight evaluation of a heads-up
display for general aviation
[ SAE PAPER T40347]
ICE0 and the future landing system ===
International Civil Aviation Organization
A74-29252

aAT4-28727

LANDIEG GEAR
Summary of the air cushion landing system on the
de Havilland Buffalo aircraft
AT4-30152
Random vibration of aircraft undercarriages with
nonlinear characteristics
AT4=31705
Prediction of aircraft ground performance by
evalnation of ground vehicle rut depths

[AD-T775744 ] NT4-22639
LAFDING LOADS
Shipboard operations of Harrier
A74-30823

LANDING SITES
C-130 landing on IE-18B landing mat, Oak Grove
huxiliary Air Field, NWorth Carclina
[2D=775365 ]
LANDING SPRED
2 data reduction method for landing performance
tests a

N74=-21910

A74-30821
LATERAL CONTROL
Stody and sgtahilization of lateral motion of
modern transport aircraft --- by damping in yaw
control
N74-22684
LAW (JURISPRODENCE)
State versus federal regulation of cobmercial
aercnautics
ATY4«28572
LEANTAG EDGE SLATS
Process and device for adaptation of sharp leading
edge airfoils to any speed, subsconic or supersonic
{HASA-TT-F-15369] H74-21631
LEADING EDGRES
2 methed for avoiding insect roughness on aircraft
==— installation of highly elastic rubber
coverings on leading edges
[ HASA-TP-P- 15454 ]
LEGAL LIRBILITY
The expanding liability of air traffic controllers
A7y-28572

RT4-21646

LIFT

Lovw speed aerodynanic characteristics of NACA 6716
and NACA 4416 airfoills with 35 percent-chord
single-slotted flaps =--- low turbulence pressure
tunnel tests to determine two dimensional lift
and pitching moment characteristics
[ NASA-THE=-X-2623] RT4-21634

On the use of thick-airfoil theory to design
airfoil families in which thickness and lift are
varied indépendently

[HASA=TH=-D=7579] A74-21635
LIPT DEVICES
Hypersonic flow past a lifting wing
BT4=-29437

LIGHT AIRCRAFT
A simplified criterion to certify light aircraft
for flight in icing copditions .
[SAE PAPER 740349] A74-28729
2 study of light airplane pileot landing perforaance

[SRE PAPER 740350] A74-28730
Applications of fluddics to light aircraft

instrumentation and control

[ SkE PAPER 740351) 374=2B8731
Light aircraft crash safety program

[ SAE P2PER 740353) A74=-28733
The background to propeller airplane noise

regulations

[ 5AE PAPER 740361] A7u4=-287138
HA53, Langley Impact Dynamics Pacility

[ SAR PAPER 7680378] A704-28793

Fuel systen requirements for light aircraft
tourbocharged reciprocating engines
[ SAE PAPER 740382} L7u=-28787
Besponse of a light airplane to groand induced
vibration environment
AT4~-29903
General avionics progress
A74-30592



SUBJECT INDEX

LIGETHILL METHOD

On the noige fros jets --— mathematical model
based on modification of Lighthill theeory
WT4-22655
LININGS

Honlinear acoustic phenomena in the presence of
absorptive liners im circular ducts
ATE-300%0
LIQUID BYDBOGEY
The case for hydrogen-fueled tranaport alrcraft
AT74=290452
LOAD TESTIEG MACHINRS
Installation for the investigation of the buckling
characteristics of thin-walled structural
coaponents
: AT4=29105
LOADING HOBEFTS
Helicopter drive system load abalysis
[AD-T775858 ) N74-22697
LONGITODINAL STABILITY
Control of an elastic aircraft
A74-30073
Extraction from flight data of lengitudinal
aerodynamic coefficients for F-8 aircraft with
supercritical wing

[HASA-TR-D~T470) H74-21653
LOEAN C
Fully auntomatic LORAN C for commercial airlines
A74-30356
LORAN D

Current developaents in Lorap=D =--- solid state
helicopter transportable tramsmitting stations
A74-30359
LOW SPEBD STABILITY
Low speed bhandling with proutotype-Concorde
A74=-30819
LUBRICANT TRSTS
Foam and aeration characteristics of commerc1a1
aircraft lubricants
[ASLB PREPRINT 74an-1a-1] L74-28676
LOBBRICATIRG OILS
Foam and aeration characteristics of commercial
aireraft lubricants
(ASLE PREPRINT 74aM-12-%] A74-28676

M

EAN MACHIN® SYSTRHS
The expanding liabllity of air traffic controllers
AT78-28573
MABBUVEEABILITY
1 unique approach to the development of a light
helicopter automatic f£light ceontrol system.
[SAE PAPER T403L8] AT74-28728
HANUFACTIURING
Developnent of manufactoring methods for
ballistically tolerant fiberglass tubular
hellcranks —-— for the CH-47 helicopter
[AD-775818] n74-22701
BATBRIALS
Besearch reports from the Institute for Service
Reliability, issue 6§
N74-23491
HATHEMATICAL HMODELS
Mathematical simnlation of a vibrating light
aircraft piston engine and correlation with
engine flight test data
[SAE PAPER 740383 A74=-2B7U8
0n the noise from jets =-- nathepatical model
based on modification of Lighthill theory
- RTU-22655
MATRIX THEORY
Derivatives of eigenvalues and eigenvectors for a
general matrix
AT4-2B967
BAXINOM PRINCIPLE
Reachable sets for tracking =-= all possible
aircraft positions
R74-31643
MECHANICAL ENGINEERING
Quarterly Bulletin of the D17151ou of Mechanical
Epgineering and the National aercnautical
Fgtablishment, 1 Janwary - 31 March 1974
[ DEB/NAE-19274 {1) ] N74-23483
MECHANICAL PROPERTIES
Potential use of work hardeming dluminpum alloy
¥5090 sheet in civil aircrakt
fSAE PAPER T40396 ] A74=-28757

A-13

FAVIGAYION AID3

Typical plane strain fracture toughness of
aircraft materials
N78-23043
HETAL COATINGS
aircraft applications for electroless nickel plate
[SAE PAPER 740399] AT4-28758
METAL COMPOUNDS
Typical plane strain fracture toughness of
aiccraft materials
BU=23443
METAL FATIGUE
Measurement of hot fatigue crack growth rate of
AU2GH aluminium alloy
AT4-30513
HETAL FIBEERS
The real and imaginary parts of the complex
viscoelastic modulus for boron fiber reinforced
plastics /BFRP/
A74=-300895
BETAL SHEETS
Potential use of vork hardening alusipun alloy
X5090 sheet in civil aircraft

[ SAE PAFBR 75(398] A74-28757

MICEOPHOKES
Microphone requirements for airport noise monitoring
A7U4=30096

MICRONAVE CIBRCUITS
2 lLow cost p-i-n diode phase shifter for airborne
phbased-array apteonas
AT4=31611
MICROVAVE EQUIPAENT
The national microwave landing system /ELS/
[ SAE PAPEER" 7T40345] ATB=-28726
BICROWAYE LANDIHG SYSTEMS
ICA0 and the future landing system =-=
Interpational Civil Aviation Organization
. ATU<S29252
MICRONAYE TRANSHISSION
U.5. Navy Fleet Satellite Communications
{2Iah PAPER T4-U45RB] AT4-2B606
MILITARY AIR FACILITIRS
Bvaluation of runway skid-resistance :
characteristics at RMinet hir Force Base, North
Dakota
[AD-773403] H74-21904
HILITARY AIRCRAFPT
Critical analyses and laboratory research work at
the stage of aircraft preliminary desigo ‘
[ONERA, TP RO, 1291] 274-29467
Pilot workload=-efficieacy of military aircraft
systens with one or two man crew
ATU~-30820
validation of new gust design procedures for
wmilitary transports

[aD-775385] H74=21641
pir-to-air fire control exposition, phase 3 (Expo 3}
{AD=775360] H74=-21673

Applicatiom of interactive graphics to the
avionics evaluation prograa
{ap-775372] R74-21847
Prediction of aircraft ground performance by
evaluation of ground vehicle rut depths
{AD=775744] R74=-22689
spectraom of loading of aircraft =-=-=- diagrams of
typical flight-load profiles for tactical and
transport aircraft
NT74=234104
BILITARY BELICOPTEERS
vibration absorbers for rocket launchers mounted
on helicopters: Analytical analysis and
inplementation technigues
[AD-7T49845] ¥Tu-22558
BILITARY TECHNOLOGY
USAF evaluating helicopter IFR alds

AT74-30749
N
HASA PROGHAMS
Na534 general aviation research overview
[ SAE PAPER 740352] A74-28732
WASA, Langley Iapact Dynamics Facility
[ SAE PAPER 7L0374} A78-28743

HAVIGATION AIDS
Simulation and flight evaluation of a heads-up
display for gemeral aviation
[ SAE PAPER 740347] A74-28727



BICKEL FLATE

WICKEL PLAYE
alrcratt applications for electroless nickel plate
‘[SAE PAPRR 780399] A74-28758
H0ISE INTERSITY
Bvalnation of aircraft internal noise === from
aercdynamic sources, jet exhaust and internal
egquipment
[SAE PAPRRE 740360 ]
WOISE POLLUTION
Model study of the propagation of sound from
¥/STOL aircraft into urban environs

AT4-20737

A74-30093
Bicrophone requirements for airport noise monitoring
A74=30096
HOISE PROPAGATION
Hoise mechanisms === AGARD conference on
propagation and reducticn of jet noise
[AGRRD-CP=131] : R74=22640

¢urrent stractural wibration problems associated
with noise

H74=-22668
HOISE REDUCTION
The background to propeller airplane noise
regnlations
[SAE PAPER 740361) A74-28738

Jet aircraft ground run-up noise SUPPressors
A76-29775
Nogzle geometry and forward velocity effects on
nolse for CTOL engine-aver-the-wing concept
AT4~30076
Fonlinear acoustic phenomena in the presence of
absorptive liners in circelar ducts
A74-30090
Tha design of scund absorptive materials to meet
special requirexents
A74-30091
Investigation of acoustic effects of leading-edge
serrations on airfoils
ATQ-30392
Near field and far field sound radiation from Do
31 ¥/STOL jet tramsport and possibilities for
noise abatgrent in fnture ¥/STOL development
[RASA-TE=F=1553i] N74-21650
Conparison of acoustic performance of five muffier
confiqurations on a small helicopter ---
acoustic properties of modified helicopter
exrhaust system
[HASA-TR-D-T455] H74=21652
Airline industry financial analysis with respect
to aircraft noise retrofit programs 1972-1978

[PB=226586/6GA ] H74=-21670
¥oise mechanisms —-- AGARD conference on

propagation and reduction of jet noise

[AGARD-CP=131] HTU-22640

Reduction of JTED powered aircraft noise by engine
refanning
[NASA-TRM-X-71536]

HOISE SPRCTRA

Roise tests of a high-aspect-ratio slot nozzle

with varicus V=guiter target thrust reversers
AT7u-30098

H74-23342

FOISE TOLERANRCE
Effects of discontinuaation of nocturnal aircraft
noise
A74-30088
HOHNLINRAR SYSTENS
Random vibration of aircraft undercarriages with
nonlinear characteristica

AT4=-31705
HORTH ATLANTIC TREAYTY ORGANIZATION (HATQ)
Highkights, spring 1973 --- of progress of AGARD
panels
H74-23500
HOZELE PLOW
Subsonic blocking in double-flow nozzles
A74=-29310

Noi§e tests of a high-aspect-ratio slot nozzle
with various V-gutter target thrust reversers

AT8-30098
ROZZLE GROMEIRY

nazz;e geometry and forward velocity effects on
noise for CTOL engine-over—the-wing concept

AT4=-30076
0B-6 HELICOPTER

0H-6a design and operational flight loads study
[AD-775832] NT4-22690
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SUBJECT INDEX

Helicopter drive system load analysis

{AD-775858] HT4=-22697
OPERATIONS RESEARCH
P-14 optimun flight modes, volume 1
[3D-775246] ¥T4-21665
OPTIMIZATION

optimization of coaplex structures to satisfy
static, dynamic and aeroelastic reguiresents
AT0=-3Q453
OZOHORETRY
Possibility of investigating the spatial
distribution of atmospheric ozone with the aid
of an ozoncameter installed ip the cockpit of an
aircratt
A74-28847

P=i-0 JUNCEIONS
2 low cost p=i-n diode phase shifter for airborne
phased-array antennas
. A76=-31611
PASSEFGER AIRCRAFT
Hew German-Swiss aircraft project - Haster-Porter
PI-01
A74-29830
PERFOEEANCE TESTS
Prediction of aircraft ground performance by
evaluation of ground vehicle rut depths
[AD-T775704 ]
PHASE SHIPT CIBCUITS
3 low cost p-i-n dicde phase shifter for airborne
phased-array antenlas

N74-22639

A74=-316%1
PHASED ABRRAYS
A low cost p-i-n diode phase shifter for alrborne
phased-array antennas
A74-31611
PHERQLIC RBSINS
Specifications for composites - Phenrolic and
silicone resins
ATU-29787
PIGGYBACK SYSTENS
Carrier designs for space shottle orbiter being
refined --- piggyback mode transportation
competition between C-5 and Boeing 787
AT4=28791
PILOT FPERFORBMANCE
1 study of light airplane pilet landing performance
[SAE FAPER 7R0350] A74-2B730
Pilot workload-efficiency of military aircratt
systems with one or two man crew

A74-30820
A data reduction method for landing performance
tests
R70-30821
Probless of pilot-automatic control interactions
in flight control --- applied to blind CTOL
landing and VTOL stabilization
[ILE-4=1973] : H74-21663

PISTON ENGINES
Fuel system requirements for
turbocharged reciprocating
[ SAE PAPER 740382]
Mathematical simulation of a
aircraft pistoo engine and
engine flight test data
[SAE PAPER 740383]
PITCHIKG MOMERTS
Investigation of the effect of supports on the
bottom pressure and pitching moment of bodies of
revolution at an angle of attack

light aircraft
engines

AT4=-28747
vibrating light
correlation with

A70-28748

A7U4~25496

Lovw speed aerodynamic characteristics of NACA 6716
and FNACA 4416 airfoils with 35 percent-chord
single-slotted flaps ~-— low turbulence pressure
tunnel tests to determine two dimensiocnal 1lift
apnd pitching moment characteristics
[RASA~-TH=-%=2623]

PLASTIC ARIRCEAFT STROUCTURES

in approach to the dewvelopasnt of meaningful
design rules for fatigue~loaded CFAP components
--- carbon fiber reinforced plastics

R74-21634

A74-29783
PLASTIC PROPELLANTS
Applied research and development of adhesives for
bonding filled carboxyl terminated
polybutadienes to various substrates
A7U-30313



SUBJECT INDEX

POLLUTIOR
Helicopter tow tests of the US Coast Guardis air
delivery container for oil spill containment
barrier
[RD-T74B9B ] NT4-2166%
POLLUTION CONTEROL
Helicopter tov tests of the 05 Coast Guard's airt
delivery container for oil spill cobtainment
barrier
[(AD-774B98 ] N74-2166%
POLYBOTADIERE
Applied research and developaent of adhesives for
bonding filled carboxyl terminated
polybutadienes to various sabstrates
A74-30313
PONTRYAGIN PRINCIPLE
Reachable seots for tracking ——-- all possible
aircraft positions
RTB-31643
FOROUS AATEEIALS
The flow over a porous body: A singular
perturbation problem with two parameters =--
developrent of method for predicting skin
friction and heat transfer characteristies of
aircraft surfaces
(AD~775072] N7u-216u44
PRESSUBE DISTRIBOTION
On the use of thick-airfoil theory to design
airfoil families in which thickness and 1lift are
varied independently
[ HASA=-TN=-D=7579] ¥78=-21635
PRESSURE DSCILLATIORS
Results of measurements of the slight atnospheric
pressore increase on the earth surface under an
overflying aircraft
AT4-290484
PRESSUBE BBECOVERY
Subsonic flow into a downstream facing inlet

A74=-30401
PROBABILITY DISTRIBOTIOR FUNCTIONS
4 ratiopnal basis for deteraining the EMC
capability of a system
A74=293T1

PROCUPREBENT HMANAGEMERT
Problems in managing the developaent of aircraft
engines, Department of Defense
[B-179166] N74~22632
PROCUREEENT POLICY .
Probleps in mabaging the development of aircraft
ehgines, Department of Defense
[B-179166]) N74-22632
PROJECT MABAGEMERT
- Critical analyses and laboratory research work at
the stage of aircraft preliainary design
[ONERA, TP NO. 1291] A74-29467
PROPAGATION VYELOGCITY
Heasurement of hot fatigue crack ¢growth rate of
Ai26¥ alvainium alloy
ATE-30513
PROPBLLEE DRIVE
The background to prapeller airplane noise
regqulations
[ SAE PAPER 740361] AT4-28738
PROPELLEE BFFICIBNCY
b quiet propeller for copmater and gemeral
aviation aircraft
[SAE PAPER 740359] AT4-26736
PHOPELLERSZ
Sumnary ¢f propeller design procedures and data.
Yolume 1: Aerodynamic design and installation
[AD=-774831] R74-21667
Summary of propeller design procedures and data.
Yolume 2: Structural analysis and blade design
[R0-774836] N74-21668
PHOPULSIO® SYSTEM CONFIGUEATIONS
25 years after, why the Astafan --- double flow
turbofan aircraft engine design

A74-30690
PSYCHOACOUSTICS
Effects of discontinuation of nocturmal airzcraft
noise
AT4-20084
FOLSE COMPHESSIOS
Application of dispersive networks im
data-transmission receivers
A474=-29353

A=15

EEINFORCED PLASYICS

OOALITY CONTROL
Prelude to airworthiness — An outline of guality-
assurance in aircraft construction
374-30593

) R
BADAR
Evaluation of the Teledyne Ryan aodel 622
terrain-following radar systes installed on
OH-58A helicopter
[AD=-7758B06] - R74-22837
BADAR ANTENHAS
Adaptive arrays -—- radar receiving antennas for
sidelobe reduction and adaptive filtering
A7Tq-320319
BAPAR THRACKING
The pew radar control stations of the French
airspace ’
A74-29251
Reachable sets for tracking =-- all possible
alrcraft positions
A78=-31643
RADIO NAVIGATION
Analysis of ronte widths in the domestic airspace
=== navigation system errors effect on route

caonfinenrent
ATH-30360
RADIO BECEIVBRS
application of dispersive networks in
data-transmission receivers
A74=-29383

BADIO TRANSMITTERS
Current developments in Lorap-D === SOlld state
belicopter transportable transmpitting stations

A74-3(359
RADONES
Shell instability apalysis applied to a radome
A74-28963

RANDOM PROCESSES
Random mpoveasent of a wing of finite span in an
incompressible liquid
RT4-290497
EAHDON VIBERATION
Besponse of a light airplane to ground induced
vibration environment
aTu=-29903
Randon vibrationm of aircraft apndercarriages with
nonlinear characteristics

KT4-31705
EECONNAISSANCE
Potentlal ases for the Kiebitz tethered rotor
platform '
A74-3D596
BRECONMAISSAHNCE AIRCEAPT
PorniersDassault-Breguet Alpha Jet ---
multipurpose combat aircraft
B74-29829
RECOVERY PABACHUTES
Stall/spin research statas report —-- of general
aviation aircraft
[ SAE PAPER 74035%] ATA-28738

BECTANGULAE BEARS
‘Torsion of prismatic shell by finite difference

approach
AT4=29906
RECTAHNGULAE WINGS
Computation of transonic flow about lifting
wing-cylinder combinations
AT74-30403
b preliminary towing tank study of the trailing
wortex generated by a rectangular wing,
including the effects of several tip modifications
[ ARL/A~-FOTE-342] N74=21636
HEDUSDANT COMPONERYS
Flight-control systeas for automatic landings -
Safety by means of redundancy
A74-29828
REINFORCED PLASTICS
Specifications for coaposites = Phenclic and
silicone resins
AT#=-2%787

The real and imagimary parts of the complex
viscoelastic modulus for boron fiber reinforced

Plastics /BFRR/
a74-30095



RELIABILITY ANALYSIS

Iaproved manufacturing of the F~14A composite
horizontal stabilizer
A74-30323
RELIABILYTY ANALYSIS
Major Itea Special Study (MIS5S}, CH-473 hydraulic

servocylinder =--- reliability analysis of
military helicopter hydraulic systen
[AD-775849] H7U=21672

BELIABILITY ENGIMBERING
Reliability and maintainability of jet engines
AT4-30347
Research reports frog the Institute for Service
Reliability, issue 6
N74=23491
REMOTELY PILOTED VERAICLES
Experimental system for futuare remotely piloted
vehicles
R74-30598
Oblique wing remotely piloted research aircraft.
Volume 1: Development
[NASA=-CE=1104723] N78=21659
RESEARCH AND DEVELOPBENT
Highlights, spring 1973 ==« of progress of AGARD
panels
N74-23500
RESEARCH FACILITIES
¢ritical analyses and laboratory iesearch work at
the stage of aircraft preliminary desiqmo
[ONERA, TP NO. 1291] A74-29467
A new anechoic facility for supersomic hot jet
noise research at Lockheed-Georgia
A74~30092
BOCKRT LAUMCHERS
Vibration absorbers for rocket launchers mounted
on belicopters: Aanalytical analysis and
igplementation technigues
[AD-774845] N74-225538
BOCKEE LININGS
Applied research and development of adhesives for
bonding filled carboxyl terminated
palybutadienes to various substrates
A74-30313
BOLLIRG MOMENTS
Influence of static aeroelasticity on obligue
winged aircraft
A70-30399
Deternination of the allovwable tolerances for the
asymmetries of a free rolling vehicle
[(TAE-185] N74-21637
EOTARY WING ATRCEAFPT
Potential nses for the Kiebitz tethered rotor
platfarnm
RT5-30596
EQOTARY WINGS
Circulation control: A bibliography of NSRDC
research and selected outside refereances
{aDp=775284) H74-21666
ROTOR ABRBODYNANMICS
circulation control: & bibliography of HSRDC
research and selected ontslde references
{ab-7752084) KT4=-21666
Tail rotor design guide === aerodynamic
configurations of helicopter compomrents for low
speed and hover f£light
[AD=775391] B74-216T71
BOUTES
Apalysis of ronte widths in the domestic airspace
--- mnavigation system errors effect on route
confinement
AT4-30360
RUEWAY CONDITIONS
Evaluation of runway skid-resistance
characteristics at Mimot Air Force Base, Horth
Dakota
[AD-773403] H70-21904
HONEAYS
C€-130 landing on XM-18B landing mat, Oak Grove
Auxiliary Air Pisld, Nerth Carolina
[AD-775365] ¥76-21910

S=¥ DIAGRANMS
The stress-endurance fatigue severity index

concept = A methed of SH data developaent for
aluminua aircraft structures
[SAE PAPER 780386 ] A74-28750
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SATELLITE COMMONICATIONS SHIPS

T.5. Navy Fleet Satellite Conmunications

[AIAX PAPER 74-0458] A74-2B606
SATELLITE RETWORKS

U.5. Navy Fleet Satellite Ceoamuonications

[AIRA PAPER 74-458] L74=2B606
SATELLITE TRANSMISSION
T7.5. Navy Fleet Satellite Conmunications
{a1ak PAPER Té-U458] AT4-2B606
SCALING LARS
On scaling transonic wind tunnel data
ATU-30750
SEATS

A digital simulation technique for crashworthy
analysis of aircraft seats
[ SAE PAPER 740371] LT74-28742

SERVICE LIFE

Problems in avionics life-cycle analysis

[P=51361) NT4-22597
SERVYOCONTROL

A unique approach te the development of a light
helicopter automatic flight control system
[SAE PAPER 740348] L74-28728

SHAFTS (MACHIRE BLEMNERTS)

Development of manufactaring metheds for
ballistically tolerant fiberglass. tubular
bellcranks --- for the CH-47 helicopter
[AD=-775818] NTU-22701

SHARP LEADING EDGES

Investigation of acoustic effects of leading-edge

serrations on airfoils
AT4~30392

Process and device for adaptation of sharp leading

edge airfoils to any speed, subsonic or supersonic

[ HASA-TT-F~15569] NT4-21631
SHEAR PLOW
Wing profile with rotating flap in shear flow
A74=31097

SHEAR STRENGTH .
Transverse coipresaive behaviour of unidirectional
carbon fibre reinforced plastics
h78=23785
SHELL STABILITY
Shell instability analysis applied to a radome
R74-28963
SHOCK FRONTS
Hypersonic flow past a lifting wing
AT4-25437
SEOCK WAVE INTERACTIOR
Some features of the behavior of ligquid drops
during supersonic flight of a wedge-shaped body
through a two-phase medium
AT04~29459
SHOCK WAVES
A pumerical stody of the effects of aircraft
manoeuvers on the focusing of sonic hooms
[ AD-775095 ] w73-21660
SHORT HAUL ATRCRAFT
Effectiveness evalaation of STOL transport
operations (phase 2) === computer simulation
program of conmercial short haul aircraft
operatiens
[BASA-CE-1374811) F74-21660
The weight, econoaic and noise penalties of short
haul transport aircraft resulting froaz the
redection of balarced field length
[ CRANFIELD~AERO-24 ] RT4-22672
SHOBRT TAKEOFF AIRCRAPT
New German=Swiss aircraft project — Master-Porter
PD-01
AT4-29830
Free-flight investigation of the stability and
control characteristics of a STOL model with an
exterpally blown jet flap -
[ BASA-TH-D~7411]} NTLU-21649
Simulation of decelerating landing approaches on
an erterbally blown flap STOL transport airplane
[RRSA~-TH-D-74631 H74=-21658
Summary of propeller design procedures and data.
Voluae 2: Structural analysis and blade design
[ AD-774836] N74-21668
A flight investigation of the STOL characteristics
of ap aungmented jet flap STOL research aireraft
[ NASA-TE=-i-62334 ] N74-22637
Analytical design and simulation evaluation of an
approach flight director system for a jet STCL
aircraft .
{HASA-CE-118697] WTu=22676



SUBJECT INDEX

SHAOCYDED PROPELLERS
¥/5TOL flying gualities research using the X-22A
A78-30825
SIDELOBE REDUCEION
hdaptive arrays --- radar receiving antennas for
gldelobe reduction and adaptive filtering

aAT4-30319
SILENCERS
Jet aireraft ground run-up noise sappressors
AT§-29775

SILICONE RESINS
Specifications for conposites - Phenolic and
silicone resins
L74=-29787
SIMILITODE LA
Bypersonic flow past a 1lifting wing
AT74~-29437
SEIDDING
Evaluation of raonway skid-resistance
characteristics at Minot Rir Force Base, Rorth
Dakota
[2D~773403] N74-21908
SKI¥ (STIRUCTUEAL MEMBER})
The application of fracture mechanics in the
development of the DC-10 fuselage —-- analysis
of the degree of damage tolerance of fuselage
pressure shell
R74-23428
SKIN PRICTION
The flow over a porous body: & singular
perturbation problem with two parameters ---
developnent of method for predicting skin
friction and heat transfer characteristics of
alrcraft surfaces
[AD-775072] N74~-21644
SLENDEE WINGS
slander delta wing with comical camber
A74~30398
SOIL MEBCERANICS
Prediction of aircraft ground performance by
evaluation of ground vehicle rut depths
[AD=T775744] H74=-22689
SOHIC BOOMS
A numerical study of the effects of aircraft
panceuvers on the focusing of sonic booms
{2D=775095] N74=21664
Noise mechanisms =-—-- AGARD conference on
propagation and reduction of jet noise

[AGARD=-CP=-131] WT4-22640
S00T
Jet engine soot emission measured at altitude
L74-30397

SQUFD FIBLDS
Forward velocity effects on jet moise with
dopinant internal noise source
A74=3Q07%7
SOUND PRESSURE
Flyover noise prediction from static data ===
extrapelation from engipe ground tests
A74-30100
SOUND PROPAGATION
Model study of the propagation of sound from
¥/5T0L aircraft into urban environs
AT74=300%93
Near field and far field sound radiatlon from Do
31 v/STOL jet tramsport and possibilities for
noise abatement in future V/5T0L develcpment
[¥ASA-TT-F-15534] K¥74=21650
SOUND TRABSMISSION
The design of sound absorptive materials to meet
spacial requirements
A7T4=30091
SPACE SAUTTLE ORBITERS
Carrier designs for space shuttle orbiter being
roefined === piggyback nmode transportation
compatition between C-3 amnd Boeing 747
AT4-28791
SPATIAL DISTRIBOTION
Possibility of investigating the spatial
distribution of atmospheric ozone with the aid
of an czonometer installed in the cockpit of an
aircraft
aA74-28847
SPECIFICATIONS
Specifications for composites - Phenclic and
silicone resians
27429787

A=17

STRUCTORAL VIBRATIOCH

SEFIR DYRAMICS
Aerodypaaic design approach to the stallyspin
problea — The Vari¥iggen
[ 5B PAPER 740391] R AT4-28755
S5PIH TESTS
Stall/spin research status report --= of general
aviation aircraft

[ SAE PAPER 740354] ATU-28730
SPRAYERS
Helicopter icing spray system qualification
[AD~775B03] N7U=-22688

STATIC STABILITY
Influence of static aeroelasticity on oblique
winged aircraft
A74-30399
STATISTICAL ANALYSIS
The design of crashworthy gemeral aviation aircraft
[ SAE PAPER T40376] A74-28744
STOCHASTIC PROCESSES
pbservable changes of load sample function due to
structural elasticity
AT4=31T745
STRESS ANALYSIS
2 new method of bulkhead analysis in aircraft
structures
[ SAE PAPER 74038B) AT4-28752
Structural finite element analysis- aided by
computer graphics
[SAE PAPER 740389] A74-28753
STRESS BEASODREMENT
The stress-endurance fatigue severity index
concept - A method of SN data development for
aluminum aircraft structures
[ SAE PAPER T40366] ATU4-26750
STRUCTURAL ANALYSIS
Sstructural finite element analysis aided by
computer graphics

[ SRE PAPER T740389] L70=2B753
Finite element airplane cost analysis
{ SAE PAPER 7403%0] A7U4=2B754

Dyhanic responses of the structural model with
built-up wings and a fuselage (1)
[ NAL=TR=350] N74-22673
Fracture mechanics of aircraft structures ===
proceedings of conference on structural
characteristics of aircraft components
[ AGARD-2a6-176] R74-23413
The application of fracture mechanics in the
developrent of the DC-10 fuselage -—-- analysis
of the degree of damage tolerance of fuselage
pressure shell
H74=-23428
STRUOCTURAL PESIGH
The future of carbon fibres
AR76-30340
optimization of complex structures to satisfy
static, dynamic and aeroelastic requirements
A78-30453
STROCTURAL STABILITY
Observable changes of load sample function due to
structural elasticity

AT74-31745
The application of fracture mechanics in the
developrent of the DC-10 fuselage --- analysis

of the deqres of damage tolerance of fuselage
pressure shell
' R74-23428
STRUCTURAL VIBRATION
Mathematical simulatior of a vibrating light
aircraft piston engine and correlation with
engine flight test data
[ SARE PAPER 740383} A74-2B74B
Balancing of vibration measurements of a
continuous mechanical system - Rpplication to
the direct measurement of generalized
coordinates of an airplane in flight
A74-29860
Control of an elastic aircraft
ATU-30073
Randowm vibration of aircraft undercarrlages with
nonlinear characteristics
ATB=-31705
Current structural vibration problems associated
with noise
N74-22668
gptimization of a vibration generator in
conditions of external excitation
NT4=-23519



SOUBSONIC PLOYW

apparatus for the qualification of very low
trequency vibration exciters --- replacing
aircraft structure excited by turbulence

N78-23520
DBSOMIC FLOW
§ Subsonic blocking in double=flow nozzles
ATU=29310
Subsonic flow into a downstrear facing inlet
374=30401

SOBSORIC SPBED
Flight RBeynolds puaber effects on a contoured
boattail nozzle at subsenic speeds
[NASA-TH~X-3053] NT78-21639
SUPERCHARGERS X
Puel system reguirepents for light aircraft
turbocharged reciprocating engines
[SAB PRPER 740382 ] 376-28787
SUPERCRITICAL WINGS
RBrtraction from f£light data of longitudinal
aeredynamic coefficients for P-8 aircraft with
supercritical wing
[HASA=TH-D-T7470Q] N7y=-21653
SOPBESUNIC FLIGHT
Some features of the behavior of ligquid drops
during supersonic flight of a wedge-shaped bedy
throngh a two-phase medium
AT4=-29459
Investigation of the effect of supports on the
bottom pressure and pitching moment of bodies of
revolution at an angle of attack
AT74~-29495
A numerical study of the effects of aircraft
nanoeuvers on the focusing of sonic boonms
[AD=T775055] N78-21664
SUPERSONIC PLOW
The problem of supersonic flow past intersecting

wvings
A74-28654
Investigation of new wing shapes for hypersonic
flight
AT4=29035

SUPERSONIC FLUTTER
Cptimization of complexr structures to satisfy
static, dynamic and aeroelastic requirements
374=-304532
SOFBRSORIC JET PLOW
Subsonis blocking in double-flow nozzles
AT4-2%310
4 pew anechoic facility for supersonic hot Jet
noise research at Lockheed-Gaorgia
A70=-30092
SUPERSQBRIC SFEEDS
Impulsive sources of aercdynamic sound: dral
script of the introductory review lecture ---
aircraft noise at supersonic Speeds
H74=-22643
SOPERSONIC TRANSPORTS
The civil supersonic aircraft —-- design, econoaic
and political factors

A74-28786

Redundant actuwator development study ~-- flight
control systeas for supersonic transport aireraft
[HASL=CE-114730] K74-21655

SUPBRSORIC WIND TUNWELS
Interference between a delta wing and a
cylindrical body with a blunted nose portion at
supersonic velocities
ATH-25493
STUPFORTS
Investigation of the effect of supperts oo the
hottom pressure and pitching moment of bodies of
revolution at an angle of attack
A74-29496
SOBPACE REACTIONS
Soae features of the behavior of liguid drops
during supersonic flight of a wedge-shaped body
through a two-phase medium
aA78-25459
SURFACE ROUDGHNESS
Evaluation of runway skid-resistapce
characteristics at Minot Air Porce Base, Worth
Dakota
[AD-773403] N74=-21900
SWEPT WIKGS
Influence of static aercelasticity on oblique
winged aireraft
A74-303499
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SYSTEN BFFECTIVENESS
A rational basis for deteraining the EMC
capability of a systes
ATH-29379
SYSTEMS ANALYSIS
Perivatives of eigenvalues and eigenvectors for a
general matriz
AT4-28967
L rational basis for determining the EEC
capability of a system
AT4=-29371
SYSTEMS ENGINRERING
The national microvave landing system /NLS/
[SAE PAPER 740385] ATB-28726

T
T TAIL SOBRFACES

T-tail aerodynamics of the Super King Rir

[ SAE PAPER T40370)] AT4-28741
TAIL ASSEMBLIES

Stall/spin research status report =--- of general
aviation aircraft
[ SAE PAPER 740354] A74-28730

TANES (CONTAIEEES)

Relicopter tow tests of the US Coast Guard's air
delivery container for oil spill containment
barrier
[AD~7748%4] B74-21659

TECHROLOGICAL PORBCASTING
Foture of the light turbine helicopter
AT4-29572
The future of carben Fibres
AT4-30380
TECHNOLOGY ASSESSHERT

NASA general aviation research overview
[SiE PAPER TH0352] a74-28732

Stally/spin research status report =-- of general
aviation aircraft

[SAE PAPER 740354 ] ATH-28734
Fevw jet engines =-- presented at Paris air show
A74=-30346
Current developments in Lorah~D --- so0lid state
helicopter transportable transmitting stations
A7T4-30359

Looking ahead with bindsight /The Sixty-Second
Wilbar and Orville Wright Nemorial Lecture/
AT4§-31245
TECHMOLOGY TRANSPER
Iransfer of comtercial technology
L74=30119
TERRATH POLLORING AIRCRAFT
Evaluation of the Teledyne Ryan model 6232
terrain-following radar system installed on
OH-584 helicopter
[AD-775806 ] N74-22837
TEST EQUIPMBNT
Lnti~icing tests on Concorde
A74-30B18
TEST FACILITIES
¥A52, Langley Inpact Dynamics Facility
{ SAE PAPER 7L0374] A74-28743
Installation for the investigation of the buckling
characteristics of thin-walled structural
components
A74-29105
A preliminary towing tank study of the trailing
vortex generated by a rectangular wing,
including the effects of sevaeral tip modifications

[ ARL/A-ROTE=-342] N74-21636
TETHRRIRG
Potential uses for the Riebitz tethered rotor
platform
A74=-30596

THERMAL DEGRADATION
Solving an aluminum bracket failure —~-- in fire
damaged aircraft engine
A74-29609
THERMAL FATIGDE
Eeasurenent of hot fatigue crack growth rate of
AU2GH aluminiam alloy
A74-30513
THIN WALLED SHELLS
Installation for the investigation of the buckling
characteristics of thin-walled struectural
conponents
A7U4-29105
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Torsion of prismatic shell by finite difference
approach
AT74-29906
THIN RIWGS
Randen movement of a wing of finite span in an
inconpressible ligaid
. A74-29497
®ing profile with rotating flap in shear flow
A74=-31097
THRUST EEVERSAL
Noise tests of a high-aspect-ratie slot nozzle
with various ¥—gutter target thrust reversers
A74-30098
TI%T ROQTOR EESEARCHE ATIRCRAFT PROGRAN
Tilt-rotor aircraft nears final desigmp
K76~=30748
TIME DEPENDENCE
Variability imn aircraft neise measurements ===
from short and long pericod jet £light tests
A78-30079
TORSIONAL STRESS
Torsion of prismatic shell by finite difference
approach
A74-29906
THACKING STATIONS
The new radar cepotrol stations of the French

airspace
A74=-29251
TRAINIRG AIRCRAFT
Dornier/Dassault-Brequet 3lpha Jet ---
multipurpose ceombat aircraft
AT4-29829
THANSONIC FLOW
Conputation of transonic flow about lifting
wving-cylinder combipations
AT4-30403
TRANSONIC WIND TUNHELS
on scaling transcnic wind tunnel data
A74-30750

TRANSPOET AIRCRAPT ’
The case for hydrogen—funeled transport aircraft

A74-29452
Wing design in the case of the VFW 614 transport
aircraft
B74-29806
¥ev German-Swiss aircraft project - Master-Porter
PD-01
A704-29830

Validation of new gqusat design preocedures for
military transports
[AD-775385) H74=-21641
Free-flight investigation of the stability and
control characteristics of a STOL model with an
externally blown jet flap
[HASA-TR-D=T7411] K74-21649
Sensitivity of transport aircraft performance and
economics to advanced technolegy and cruise Mach
number
[HASA=-TM=E-62336) H74-21654
Siamnlation of decelerating landing approaches on
apn extermally blewn flap STOL transport airplane
[NASA-TN-D-T7463] §74-21658
study and stabilization of lateral motion of
podern transport aircraft --- by damping in yaw
control
N74-22684
Spectrun of loading of aircraft —- diagrams of
typical flight-load profiles for tactical and
transport aircraft
R74=23415
TRAPEZOIDAL WINGS
Randon movement of a wing of firite span in an
inconpressible liguid
A78-29497
TO=-148 AIRCEAFT
The civil supersonic aircraft --- design, econoaic
and political factors
AT74-28786
TURBINE ENGINES
Future of the light turbine helicopter
ATu=-29572
TORBOCOMERESSORS
fuel systes requirements for light ajrcraft
turbocharged reciprocating engines

[SAE PAPER 740382] AT4=28747
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¥/STQL AIBCRAFT

TUEBOFAR ENGINES

A coptroel concept coabining the best of the
current bydromechanical and electronic
technologies
[SAE PAPER T403380] AT4-28745

25 years after, why the Astafan --- donble flow
turbofan aircraft engine design

AT4-30690

GE ships final engine for flight-test B-t%

AT4-31275

Free-flight investigation of the stability and
control characteristics of a STOL model with an
externally blown jet flap
[HASA=-TH=-D=T4111]

TORBOPROP AIRCEAFT

T-tail aerodynamics of the Super King Air

[ 5AE PAPER 7U40370]
TOABOPROP ERGINES

2 quiet propeller for commuter and gemeral
aviation aircraft
[SAE PAPER 700359]

TUBRBOLENT WAEES

a4 preliminary towing tank study of the trailing
vortex generated by a rectangular wing,
including the effects of several tip modificatioas
[ ARL/A-NOTE=-342] H74-21636

I¥0 DIAERSIOWAL FLOW

Lov speed aerodynamic characteristics of NACA 6716
apd RMACR 4416 airfoils with 35 percent-chord
single-slotted flaps --— low turbulence pressure
tunnel tests to determine two dimensional lift
and pitching moment characteristics
[NASA=-TM-X-2623]

The flow over a poroas body: & singular
pertarbation problem with two parameters =---
development of method for predicting skin
friction anrd heat transfer characteristics of
aircraft surfaces
[aD-775072]

THO PHASE FLOW

Some features of the behavior of liguid drops
during supersonic flight of a wedge-shaped body
through a two-phase medigm

W7U-21649

AT4=-28741

A74-28736

N7U-21634

H74-21644

RA7U4=-25459
U
TeS5aS5<Be
The creative life of 5. ¥. El'yushin
[NASA-TT-P-15622] N74-23509
UH-1 HELICOPTER
Helicopter drive system load analysis
[ AD-775858 ] N74-22657

ONDERCRRRIAGES
Random vibration of aircraft undercarriages with
nonlinear characteristics
A74=31705

URBAN RESEARCH
Model study of the propagation of sound from
¥/STOL aircraft inte arban environs

A74-30093
UTILITY AIEBCBAFT
Amphibian aircraft desigm
[ SAE PAPER T4039%] AT4-28756

A

¥/5TOL AIRCEAPT
Model study of the propagation of sound from
¥/STOL aircraft into urban environs

A74=-30093
Continuing the Aerodyne experimental study

AT4-30597
Tilt-rotor aircraft nears final design

R76-30748
IFV-123 V/STOL fighter/attack aircraft

ATG=30822
¥/STOL flying gualities research using the X-22a

¢ ying 8 * I ATA=30825

Fear field and far field sound radiation from Do
31 7/STOL jet transport and pessibilities for
noise abatement in future ¥/STOL development
[ NASA-TT-F=15538 ] H78-21650
¥STOL aircraft stability and control experience
from methods and results of Do 31 flight tests
[NASR-TT-F-15531] N74-21651



VABIABILITY
Yariability in aircraft noise measurements -—-
from short and long period jet flight tests
. RT4=-30079
YAHIABLE PITCH PEOPELLERS
¥/STOL flying gualities research using the XI-22a
B74~30825
Tail rotor designm guide --- aerodynamic
confligurations of helicopter components for low
speed and hover flight
[aD=775391]
VEHICLE WBEELS
fegearch reports from the Institute for Service
Beliability, issue &

R74-21671

NT4-23491
VELGCITY HEASURERENT
¥easuresent of hot fatigue crack growth rate of
40263 alumipium alley
A784-30513
VERTICAL LANDING
Zhipboard operations of Harrier
AT6-30823
zroblems of pilot-automatic contrel interactiomns
ios Elight control =--=- applied to blind CTOL
landing and YPOL stabilization
[ILR-4-1973]
VERTICAL TAKEOFP AIRCEAFT
Saamary of propeller design procedures and data.
Foloae 1: RAerodynamic design and installation
[4~778331] N74=21667
Zainnary of propeller design procedures and data.
Tolamse 2: Structural analysis and blade design
(AD=774336] N74-21668
VIBRATION DABFPING
Tisvation absorbers for rocket launchers mounted
on hellcopters: Analytical analysis and
inpl=azentation techniques
[45-772345]
YIBRATION IS0LATORS
¥ibration absorbers for rocket launchers mounted
on hallcopters: Analytical analysis and
implasentation technigues
[AT=772855]
VIBRATION MEASOREMENT
Aalancing of wibration measurcaents of a
cantinsous mechanical system - Application to
the direct meagnrement of generalized
taocdinates of an airplane in flight

N74—-21663

R74-22558

¥74-22558

A74-29860
YIBRATION SIKDLATORS
Optimization of a vibration generator in
conditions of external excitation
W4-23519

Apparatus for the qualification of very low
Erequency vibration exciters =-- replacing
dircraft structuare excited by turbulence

N74-23520
VINRATION TRSTS

The ceal and imaginary
visonelastic modalues
plastics fazapy

parts of thae complex
for boron fiber reinforced

A74-30095
VISCORTASPECITY

The_raal and imaginacy
vigcoalagtic mardnlus
plastics /agap/

parts of the complex .
for borgn fiber reinforced

A74-30095
YORTEY GENEZRATORS

A Pavler Flap systen for a high-perfornance
Frieral aviation aicfoil
LAAR 2A2BR 740365 }
VORTEY RI#GS
On the generation of jet noise --- by large scale
vortex ring stractaces interacting with each other
voRPrCES N78-22663

sandom movement of a wing of finite span in an
tneompressible liguid

A74=28739

o . AT4~29897
Sme o¥perimental results of the effect of a
Atroanwise vorter on a two-dimensional wing

- AT4-31247
proliminary towing tank study of the trailing
ynrtew_generatad by a vectangelar wing,

Lnciuding the effacts of several tip modifications
FARL/A-¥OTP-302) H74-21636
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WATER TAKEOFF AHD LANDING AIRCRAFT
Amphibian aircraft design
[ SAE PRPER Tu40395]
WEDGES
Some features of the behavier of liguid drops
during supersonic flight of a wedge-shaped dbody
through a two-phase medium

ATU-2B756

AT4=-294593
WELDED STRUCTUHES
Diffusion welding in aviation technology
[HASA-TT-F-15568] R4-22138

WIND EFFECTS
Study of wind effects on electrostatic autopilots
A74-30395
NI¥WD TUNNEL BORELS
Investigation of the effect of supports on the
botton pressure and pitching moment of bodies of
revolution at an angle of attack

A74-29496
The Alpha Jet wind tunnel aodel for aeroelastic
investigations
AT4-30599

WIKD TOSNEL TESTS
A Fowler flap systeu for a high-performance
gereral aviation airfoil

{ SAE PAPER 7040365] ATU4-28739
T-tail aerodynamics of the Super King Air
[ SAE PAPER 740370] A70-28741
Continuing the Aerodyne experipmental study
K74-30597
Light hoveralle combat aircraft — Wind tunnel tests
AT4-30600
On scaling transonic wind tunnel data
AT4=3Q0750

Low speed aerodynanic characteristics of MACA E716
and NACA 4416 airfoils with 35 percent-chord
single-slotted flaps =-=- low turbulence pressuce
tunnel tests to determine two dimensional 1lift
and pitching moment characteristics
[ NASA~-TM=E=-2623]

Extraction from flight data of longitadinal
aerodynaaic coefficients for F-8 aircraft with
supercritical wing

A74=-21634

[N2SA-TN-D-T7470] H74-21653
WING FLAES
Wing profile with rotating flap ih shear flow
A74-31097
Externally blown flap noise research
[ NASA-TH-X=-71541] N74-22631

WING PLABFORES
The problem of supersonic flovw past intersecting
vings
A74-28644
Process and device for adaptation of sharp leading
edge airfoils to any speed, subsonic or supersonic
[BASA=TT-P-15569) NTh-21631
in analytical iovestigation of wing-jet interaction
[NBSA-CR-13B1440]) W4-21633
2 method for aveiding insect roughneas on aircraft
=== installation of bhighly elastic rubber
coverings on leading edges
[ NASA-TT-F-15454 } N74=216046
Obligue ving remotely piloted research aircraft.

Yolume 1: Developsent
{ NASA-CR-114723] R74-21659
WIHG PROFILES
Hypersonic flow past a lifting wing N
RT4-29437
Fing design in the case of the VFW 610 transport
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